Studies on the Role Of Composition and Physicochemical Characteristics of Soils on the Propagation of Hookworm (Helminth Population) by Rai, Pankaj
Studies on the Role of Composition and Pbysicochemicai 
Characteristics of Soils on the Propagation of 
Hookworm (Helminth Population) 
SUMMARY 
THESIS SUBMITTED FOR THE DEGREE OF 
DOCTOR OF PHILOSOPHY 
IN 
CHEMISTRY 
ALfGARH MUSLIM UNIVERSITY, ALIGARH 
THESIS SECTION 
J4y »St PAMM Ml 
THESIS SECTION 
•^•^^Uh- . 
vimn ABt 
mmmmmmmmtmmmmmtmm 
c nr.c (983 
BxmnusLt 
mmmmmmmmmmlm 
iBdift* &«fift«Otttiom in optii fi«lA«t « • • of •pen siurfftt* iliaMi«l« 
for d«fft«9atioii And danpiiig of ir«fUif«» iapiopor draia«co« 
lapvopor troatnont of 4«w«8«» iiidioeyittlaalio mnA mtootttaroUliA 
flovago fiifttiiig ani AiapoaaX of sivago into nat^val vat«r bo4jr 
^aeidoa tbo probXas of antiial axorata iro mainX^ tha faotora 
raopo»eiiaa tor soi l poiXutlOd ^ ^oXogioaX agaate* 
{;oiXa ganarally hailioiir pathogaaie l^ aetoiPia anA poXyvaXant 
nasatoAa mixiltira* Bovavar* tha apooiaa imroXfoA a&A ^Mmt%f of 
popnXation dif fer vilih raapoot to oXiaatOf aoiX Kjrpot exoppingf 
manariiig ana eoiX diaiiii»otioa* SavaraX na^oAa iaoiXaAiag 
appXioatioa of hm%§ aXaotrioityi Icaoping thm Xaad i n faXXovt 
irradiaHotit fXooAiag* aaaoring and eoiX diaiafaolioa ato* hava 
1»aaa tioad to «l ia^ t i a i i ^ tho pXaiit pavaaitio aaaatodaa* 
fh9 gaographieaX d i a t r i ^ t i o a of haSiUatli paraaita popuXa* 
t ioa ia vaXX dafXaad* for axi«i?Xa hmOtmvm isfaatatiaft i a liaairy 
i a Saathita aad Baatara atataa of Zadia* iTarjr liigki prataXaaaa 
liaa %a«a rapartaA froa iuiaattt waat Baa^iXt Sihart Oriaaat 
Aadltra l^ raiOAltt faaiX KaAut Karaatakat EaraXa a»d KaliaraBhtrat 
vharaaa i t ia rara i a Rajaathaa* 
tarioaa faotara ara raopoaaikXa f»r tha aadaaiaity aaA 
traaaaiaaiaa Ayaaaioo of aaiX traaaaittad aaaatadaa* Xt ia 
ittpertmit to nndcntaaA tii« fiRtfoni rmvomt^9 t^t tli« pntpuftw* 
tion of tho aisofi&o in «ho tr«asBlttiii8 SO^ ULIM soil* flio pattora 
of gooi^ raplileftl aiotrlbutioa of )IOOIIW»B oaA llio racffiag iatoA* 
oitf of infOotion dttrmg difforent parto of Hio yoav rofLoot 
that otfuoturo aoA oonpooitioii of ooil i» ifoopoaoll»2,o fby Ifiio 
rropagation or 2i.slt%tioii of aiooaeo pattfom la tlio lioatt. 
A largo mm^m of roforonooa rogordiog ttio offoot of pooti** 
oidos on QgrloaXtiiro poeto* niorolioo and plant porasitio »«Aatodoe 
ore avoilablo in the exifitia@ anteratore (vide OeiiiraX Xatrodao* 
tiozi> hut their offoot on the aoil traosoltted noEiatodea has not 
jrot he<m studied* ihe present etad|r was imdartaken to iirree^* 
@ate the effeot of pe@tioidee —• nena@0tt# oarho^ a^ran* phosf^ ba* 
midon» Eialathion and metnaaretos on 1 ^ deveiopa^at of eoil 
transEsitted nw^atodet •jlmiflfflghn JSSliaclliA os^ o to infeotive 
larvae in different eoile* She iroi^  deeorihed in tMe ^eeie ie 
presented into the following eis ohiipttre* 
X - Xnfauenoe of soil aatrim on ^ e de^elopient of ItBHiafliili 
aai^ toytey 9gg$ to iafeotlvo larvae* 
XZ * SeBateeidal aotion of neaagoa on kUMBSlBIIM eentortae* a 
poraeite of eheep* 
XZX* Oartofuraa en the traneaieeion djmtteioe of HitMlinteil 
aontertm^ ia different eoile* 
^i^t^ftim 9ge» to IttfcetiY* Xarrao ia «lff«r«at aolLa* 
? <» OoatrolL of €i«T«3LopBfBteX atagw of humiriitlMH fl^^tftytna 
ia soi l W Qs^tHoa* 
71 ^ Kffeet of metaai^tox oa tho deviloment of MaiaonfllaMi 
^ft^y|aH tggs to iafootlTo l.eiirao ia aiff«r«Eit aoilo* 
It i s ifoirtbgliiXo to i»TC8ti0!kto tlio dovolopioat of ooi^ l 
tran^iitted aeraatodee ia 6oii* A repvmmktnHv of tli««o» tlio 
oheep feooltuomt Haiigflgteig OTfllflffltttt wa» ««ioot«a to etoAy tho 
daireloriBent pt it*e %mM ^ iafootivo lazrao i a ooilJi of v^syiag 
ooiapoaitio2)0 ana iafiiaaisoo of @oil Qatvix oa tb«i:p ^viiioptoat* 
Fiartlbkor* ooii® m tl^ oy ooour ia fLoida majr iaoluie ia thin 
Taryiac ooaoeatratii»i9 of peetieideet fortiiiaom* or^aale m&%t«t 
eto* iMcSi aro ii&;«i:; to iaflaeaoe '^o popaiatioa of lioolnfom ia 
8oii0* Thoeo faotofB aeoA otud^ ia dotaiX to tLad oat tboir 
iaflu«Eio« oa tho dovoioraoat of ii» fpin^gtuf •g^ .^ o to iafootiTt 
ionrao ia eoilo aad oarflYai of iafootiiro i«nra« ooataiaiac 
difforoat eeaooatratioiyi of poetioidoo. SMS iafonwtioa mttjt 
fiad it*o aao ia h^« powibio ooatvol of to i l traaoaittod 
afinatodoo* 
Soii oiiBpiM v«ro ooiXoottd tf^m tiio roproaoatatiTo avoao 
of Aligarb (Aliftisfli X» XX oad XXX) oad i«u«lca»w diatfiolo of Ottaip 
TTtA—hf Kwokm distvlot of MUua (E«« MiX)$ JmphgX AUttict of 
Maalpitrt and £otA diotriot of Bajsstliatt (BlAiie oottoft ooU}* flit 
lplijrKiioo«eli«9imil. pyaimrtit> of «oil9 iaoliiaiiig tlioir aoohaHioaX 
ooaposltlon (oanA* t i l t and ^«y)f ps» •loetBrioal «itiiui«nivi«]r« 
ooIubXo efi].t0i o&tioa exohem^ espmoltir* ox^aagOAiao oatittBui 
( l l a \ K t^ Ca^ and H«*^ }# orgaiiio aattir and oaloiiai oarlKUiato* 
vera a^idioa* fkm aeiX asBplaa iraro isitad aapatataa^ idth 
fatceD obtaiaad fxo» eiiatp artiliolaU?' infaotad iiilih g* aoa^ytiiQ 
aM f&aeae aoiX fiixtura wm a^ s'aad vMiomHy ova» petet. dit^aa 
&aa inoabatad ia a 3«Q«D* inmibator at 27^0 foiP 7 da^ ra* On 0tb 
day* Infaotlire 2.arTaa wara lifirtrestad Iros faaoaa soil onlttira 
in B§aRsstm*e ap^ a^ratoa m& p^T^rnkt^^ of daveliOiaiaiit ealoaXgtad* 
i^axinw traaaf^niatioii of i|» aon^oytaa agga to iafaaUva 
Xayvaa oeotirrad in ^I4g^2i 2 {9f tO^}* foUovad 1^ Mi^artk n 
(a7»5^)« Xtaoknoir (89»<^)t Had (32*04» Is^ IiaJL (7i*0^)» Allgarh XIX 
(75*Sf^) aelXa but i t vaa minims i a WSL&Eik oottea aaiX (S?*<^)« 
I I I tha praaant atudir the raooifafsr of iartaa vaa diraotljr ^ropof^ 
tionaX to Ilia poiroait;^  toid ^ay ratio aad i t vaa iadiyaatijr 
l^ roportioiiaX. to tlia €Lti9 coat eat of aoiia* 
7k9 optUnn pH dCbr tha traaaforeatloa of |^ « ftntflylBiff Ofga 
to Juvanilaa ia aoil ia 6«6* liovavar* tha raaga (d«4 • 9*2) 
providad by tba aoila iaoXadad i a tha psaaaat atudjr data aat 
appaar to eiipifiowitijr iafluaaaa tha davalopiaat of agga* fhia 
SolttbX* salt* «r« rmpooeiblc for 1ftk« oaso^o prmma^f 
•x«rt«d by th« BoiX» ^be AtveXoT a^tiital otagM of liMUMiHi ^ ^ 
vithataoA «ld@ •aslatlom in essiotio prt^ esort* fb« twaga of 
ossotio |nr«Nifiuy« rr<»vid«d'l^  tboao soil® (0*9(12 « UOIS atm) 
do«0 mt Bl&itfiomi%X$ liifXueiioo th« dev^opat&t of ogii to 
laf^otiTo %&nrm* 
From emonjSBt t^e eoUa l&oladed ia the pr^«nt otu^yt B3.aOk 
oottaa eoiX i@ the loast favourable for ^o dev^ 03:%«iEt of 
n^atodo juveailoc* ^^ tio faotom InoXtiftl&g lanf poroeity and bl@b 
cation oxohango oapaeity <s^ bo attrlbatod to influo&oo tbo 
uiusuitability of tbio soil* 
Organio ttattor ia reepoaoi^o for providing mtritioa to 
XarvBO m i t t^wam the srowth of baotevia on i^ ii«b tba ittYoailoe 
food* iSbo aoila i&olad«id in tb« prooont otady do not rwf mnvk 
in tbair orgaaio aatttr ooateat and tbwi aro nnlitrajy to iafluonoo 
tbo tr^wforaatioa of |^ * oon^rt^ft og^ to infootivo larrao* 
oorroiatiott ooaXd bo fi»imd botwooa tbo «Mttat of oaloiiMi 
oarbonato froaoat in tbo aoilo and tbo tranafowation of ogpi 
to iafooUvo iarvao* 
Applloatioft of p«atiold»s to mUs rwmltoA i n eomo«itr«» 
tion roXfttoA iolii%ltie» of trasafbnifttloa of I* a^i^ f^ yti^ a ogga 
to infootlTo ^UToailloo* fbm of£l«a<gr of pootl«l«oo Aifforot 
witli ^ 0 fioil t^ot ouggootizig tltat »0vmnX fkotom in noil 
s&tvlx pertajE« in dttonRiBing tlioiv %lo«VBlla%illty wA oomo** 
^•ntl^ their HoaotiTlty* The o:r&of* of «ffloa«gr of pMtl^doo 
ueod ia ^ o i^roeoat attiA^ in t!io soUfi &e omBariood liolov in 
tatmXax* ftm&» 
g4BLB 
Pc^tlddos 
' iOii^arli' AUgaxti* t^ioltooii* Bo4 ^ Xnphal^iaisaxli* alack 
^ I &Q$X I XI miX^ so i l fooil ^ soi l ^xa 90iX*oottOii 
* * * t t i *eeil 
MMMMMM 
control 
NflBafioii 
Car^luran 
riioapiiMd.ioa 
KalatMoa 
Motaayatoat 
f 
6 
7 
4 
6 
2 
2 
4 
4 
? 
5 
6 
3 
5 
9 
i 
2 
4 
4 
1 
Z 
1 
5 
9 
9 
2 
1 
2 
4 
t 
i 
5 
3 
H 
1 
3 
t 
T 
$ 
$ 
7 
1 
I • Hail I B 7 ** MlalMaa 
Xa ttx9 proaaat a^dsr* aaxtam offload of natBagost aa 
orffoaoaihloriaa aaaateaidt* oa tho AavaXopiiatal. ata«aa of 
M* ooatflgtn^ van otKiarvaA ia Bad aoil with aaii ia jB (6«4)f Zt 
VM X9emt «ff«otiY« in BXaoIe •ottoft sdil. (|di 7*4) • 39it ttteoyjptittii 
of i!un«0»ii io thmiv WVXIM 1« pS t«]p«iid«i^ » As ^ # f& iiifOr«M«» 
t)i« biaaiBg sapaelty of p«o1iioi4® iaorooiM* BlJiok oottoa soil 
ie A^ oxooptlon vhmt^iM it*8 miniwaa tfHoaojr r«ottlt» o^oaMoo of 
it*® M ^ alar ooiitoftt (44ttd^ >^ anA M ^ mtioa madi§m* Oi^ a«it3r 
C 31 «9 so^lOO 0 iioiX) * fho diBoaiit of mimagmk rooovovoft flPOM 
these ooile mm in ordtt of IKioir bioaoHirltj oiNiorvoli ogoinot 
tli« tr^siofOfsustioii of «^ ffl^to,iftta^ft. egpt to iofootivo Xovrao* 
^o differeaote in bioaotivity of Oartoofaraii# o oai^oeto 
itidootloldOt reeuito fpoa "ftoxfing fiiB^eem of adoorptioii and 
degraAaticai in different eoile* ^oat ispoi^aat faotor detemaia* 
iag ^ e aot&oa of oarbofuvaa oa the tvaaalOfnatioa «r ilffimfffl^ TO 
egge to infeotive Xarv&e ia ttie liydrogea ioa e^meeatratioa of 
eoiie* The effieaoy «»• eaxlBiiB ia aoiie with aoidio |tB (Bed 
aad Zmphal} aad deereased nith aa iaorw^e ia ipE* Siaee 
oarhoiuma ia a iev reaidae peatioide i t oaa he argiaed oa liie 
haaia of avaiiahie Uteratitre that dyifliag of pH to alhaUaity 
faimura deiradatioa of oerhoiuraa* She oaly exaeptlea haLas 
HLaek eettea eoiX vhere hioaotivitjr of oaVhofUraa ia lev deapite 
it*a relatiTaly eUght aUkaUae pa (7*4)« Thia aaa he attslhated 
to other faetora like hi|^ eley eoateat aad aatioa eseheaaa 
oapaeity aa hoth of then faireiir hiefher defree of adaearptioa* 
«]lilbi%«A ffiftxi«ai 9t&miBf im H«A wsA txi^haSi MilA 49S 6*4 aaA 
6*7 rfMip«etiT«2jr) nnd aliilsvB •ttlmi^ in Alisairii z n M i l * Th« 
r«»idtt« r9eov«ac7 t«it0 ooaduoteA with «itr«r«iit fOlla oonfUtt 
«h9 pattern of ftoflvlty obo«rv«d* ^ « stiUUv* »ada«lio& i a 
bioav&ilalxUl^ of pliovpliaaldoa ^dmiltt fcwi ^ t l i da« 1K» i t *» 
dogr&Aatioa and adtov^tloa* S!li« dOffadatloa ptmotods alta a 
teeter rata tn alJ^aUaa eoiXs as ata^arad with aeidlo oaaa aad 
t^ ® Qdaavptioa staialjr dapaaia apaa taa argoaio oattar aad «l.€isr 
ooateat of dl:l^araat ^iXa* 
naxioma affittaoir of aal&mioa oa tae dairala|ii«3^ of U»SSiMSSbSS^ 
0Sm to iafaativa las^m wm otiaawad ia iMgaxk HI fiaUyovad bj^  
IrttolEaairf AXlmx^ t^X* Xaplial^ f Bad aad ^M^ara X aoHa* I t mui 
Xaaet affaotiira ia ^Laek aottoa eoll« ^ a M^oaireiXability aad 
aoaaa^oatlsr tSia liioaaU'vlty of aaXatbioa dapaada upoa it*a 
adaoyptioa* vliia^ io ralatad to orffaaia aattart tflair ooataat aad 
taa eatiOB aadbaaga eapaalty* '^9 diffaraatlaX vata of daiprada** 
tioa of aaXathioa ia aaota«r iaportaal faotor aodiUriag i t * a 
bioavaiXaMlity i a diff«raat aoiXa* 
Hataa^tax vaa aaat affaatita ia iambi tiac tba traaifbr* 
aatioa of g* f^f»toytuif agga to iafaativa Xarvaa ia Slaik aottoa 
aoiX foUovad by AUgaiti I , AUgara lit9 littokaowt Had aad AUgafli 
XX aoiXa* I t vaa laaat affaetiva ia Xtrtpbal aoil* Bavavii faatora 
9 
ineauiing tli» p«]ro«a%«ff« of orf«iii« «o:ttfr pr««tA t^ •»«!•» 
•zohauge «f(pattl«yi yH of tho oallf oporat* to ^otondJio tho 
bio«Tal3Ui^uty of Bottoyiitox in ilfimtmt oollo* S^ vovoy* mi 
rooulte of tho osiporittoiite do not oa^oot tiwt oaf Bi3a^9 footer 
otttwolc^ in dotomiiiiiig &t*0 iiiiiitatoxT offodt om tho ttvmtB^T^ 
siatioa of i2* ^^ Qfitpyti^  ^em to infootlTo Xofvoo* 
&Xl the pootleldoo (itiRei^ oii* oarholHro&i phoophMiidOtt» 
ffiaXathion ©nd Boteojirotos) rodaeod tho sarvivttl. tl«o of laf ootlYo 
Xanrao of H* .fi^ atogtan ouop i^dod in ha3f Eingov** eolutioii and 
oautood oo^oontratioa v«3atod inhihitlon in aotiiritj* Zufootifo 
Xarvao vero foimd to ho aoot s^ooietont to " o^ aotion of pooti* 
oldoo @8 ooaparod to t l^r dovoXopmontai otagim* Zt oan he 
coaoludod that tho aptiXioation of thwcr pootioidee to fLoldo 
may offttotivol^ pvovont tho polSntion of tho ooii with a nm 
«?op of layrae hy inhihlting tranofozmatlott of flnmatf^ Mi oggo 
and r«a.atod apooios to laxvai otagoo a3,thocigh an oiiotiag ofop 
of iafeetivo leipvao nay oarviTO to OOBO oxt«Ett» 
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fbis ift ta e«Hliy that tii« imfk <!««eriti«a in tliia 
tb«fti0 i s tht ori^nal vorlc of ^ « iiAiiAiaate don* itndinf 
the mmt^ of PhtB* A^roo in QhmX»tty» 
V 
t em ^fietly itiAtbt«a to ay Oupaannsor X^ r* lloM* 4i&mXt i:«f>o*» 
T-h^lt* Cle e^p&th«ti6 end inerlring attitude* ej^«rt goddanee* 
timtly eesietaaoe cmd affeotionate QnGot3r&g«m«»t oade i t possil^le 
to 0QQ!'let« this «oi&* £ an eluort of ^rd@ to li@t the wmt 
oMiC^tiooe ^ a t I one to tMs iearaed end aobie sdiolo^p* 
1 tm equoilF aifateltil to B?« E*C'« i:i&^eL» :i«D*(I?tiQxmaeo3.»)« 
Pli»S>»(n0diai&#>f tOT his keen intereott oon@tn»t h®Xp$ 'otO.uabXe 
euG^cotioas aad osltiool oooeoencait Gt everi? etpice o£ thio uoap|s» 
Hy h«ffipt*»f©lt thaato eye da© to nrs» Ohai>ttfto AJooit i::#uc.t 
for heif affeotioa esd enoourci^ e^DeBt* Clie ^ve o© ooofidd&oe ^ 
00 oa «ith the ^orlt vi^ ^^ t firaa i t s imf^ r hegiimias* 
X OD thosilcfal to iTOf* : ohsin (::oreehi9 I •L;o»9''h«D*» Head* 
OhGBtistxy beetioat 3*Ii« Oollege of Plo^neerikig and feehnologs^ end 
^rof* tl^ . Sfucexm* i:»D*Clled*)« ..«B«(rh63aBaool«)t rh«r»» D.Co** Head* 
Depertmwat of ? haimaeoiogTi ^>* providing reeeareh faeiXities* 
X m obliged to Dr. A.a* itonani* i^ «t:o**rh«B* end Dr*Uale@eh 
kanji^ i^pta* luB«B«i •» for their heip and eooperation* 
X ma extreseiy thankful to the Indian (Jooneil of Medioal 
Eeeearflht liew Delhi* for proiridini; ftnaneial aneietanee f«»r 
this projeet* 
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Flg«SO* PorUonXara P«S« So* 
Xnfaotiira larvaA of J * ..a^ntgyfai^  neatmi'tog 
S^aaaf^ omiatioii of J * foafoyfuf IM»» to 
iDfootiiro lartno l a diffavwit oof^* 
4 MoelMial^ il. ooffit^sition of diff«y«&f »oil«« 
9 I d f o M o t o r ? o f gftfi^oi^fiii^ SSiSSSSBSSMk* 
6 Hov^fttat of aioatodo alAUg oinotmiAal. trac^ 
mmmg ooil j^artloloo* 
iffoet of AiwigBii o& tlio ltoir«3yo|n«iit of 
A* <wi^ tflirtii« ocgo to i» f ootiYt xsrvao io 
l i f f i roi i t oollo* 
8 Roooirorjr of nmusipii AiUoviiie iaonliatioa 
fko» dlfforont «oll4i at oonatant ta»i»«ratiun 
aaA aoiatinrt aftor U 3( a»a 7 ^90* 
Mfoot of siaadoii on tlio aiarviviA of iafoe* 
tiifo Xarvao of Jl* JttaJttfilM* 
to Sffoot of oarboftowi on tHo AoraXopioat of 
t* ««ft»^ tagtiia oiia to iafootlTO Xarvao la LiiS?£t ooUa* 
0 Sffoot of oayboAuraa oa ^ o aiirvlirai of 
iafootiTO XavTao of J^ * aoi^ toyttta* 
81 
8a 
64 
86 
9S 
94 
108 
fia 
115 
12s 
t 
Fi««3a* P«rtieta«rs «^g# Ho* 
18 
15 
14 
1$ 
16 
I t 
18 
Blt*e% of 9lm«plkmaoii «a tli« ««iril«9« 
larva* Sit dlfftaroiif iioi3»fi« 
E#oov@y3r of ]^»phsaal<loa f»ULo«iiig 
iiiQtilyiitloa fVMi aiff«r«tit ooilji a% 
eomtisait taa^orataro and sioiatora afl«9' 
1« :$ anA 7 dai«i« 
Bf ^ i»ot of i^ hoaphaaaiilon on tiha atanmral 
of Infeotiira JUarvaa of £# eafttoyt^> 
Sffaot of aialathioa on ^ o deiraloimeat 
of 
ia 
Bffoot of mala^iioa oa ^<i sum^w^X of 
iafootiiro Xartae of ii» .flgalty^,* 
Bffoot of ffiotaaaralox oa ^ « ilenralopBGat 
ot ^* _fl0q^pyta^ agga to iafootiiftt X&etBi 
l a Hfferoat aoUlo. 
Effoot of aotaai^toK oa ttia aiiMvaX 
of iafootiYo Xarvao ot g* ooifitQytiia. 
1» 
141 
144 
15& 
169 
171 
hlBf OF XABI.BB 
6»ll0* wtatti&oXtatB l^ftS* ^9 
Bfftot Of •svisoaBtfiitaX. t«^iPatiufo on 
tho a«ir«iopBio2i'l of •88» to iafioliYo 
larveift of 0Qn« eoil ^asBsalttod ii«eatoat«« 
HodbfiD&o&l ooiBpieition of difinroisl ooiS s^* 
3 Ph3mteo^»tihmlmX pmpmfttm of dlfforant 
4 Cation etxlHmm ewniolt^ mA «xoliQ2i@«eib^ « 
oatiow of ^iftmf^nt mi>lx&^ 
$ Qv^ml0 iaatt«v @isd os^ oiHB oarl>o&3t« 
ooat«iit0 in ^timmt miUi* 
6 fffeet of nmiemn OB tho tvoBo^imatioii 
of £* gpll^ gtyffi. o^ ;@8 to infeotivo }.arva« 
in eolJif 
7 Eoeoir«f:y of nMa^a aftor !# 9 aM 7 dej^« 
0 iJiBtai^ aB on tlio eavvival of iaf^otliro larvao 
of ii* iSftttfeSIlMi* 
Bffoot of OAV l^Uratt on tHo trMiiiDi»i«tioa 
of lu ooAtorttts 9m» ^^ lafootiTo lArtftO 
in 001:111 • 
10 o«f%of«ir«A o« tho tnanflrtX of iafootlvo 
l&rroo of g* JlilSXiifi* 
11 Sffoot of pltooFhMiiion on th« trwaofdma* 
t&ott of il* flOtt'^<frtiii^ oflii to lafootlvo 
Xwtm9 Itt oeilo* 
%t Rooovoy? of ylMNiphiBldoa aftor ft 3 ttaA 
7 4ayo« 
12 
89 
©7 
0$ 
91 
111 
114 
%» 
127 
140 
145 
8*Ilo< r«rtioiatani P«^t mi 
15 
U 
t f 
16 
17 
riioBphimidtoii on th« euvvlVi]. of l i^ 
fftotilirt larira* of i i* .fia,fttffiC f^ti* 
Bffeat of mai&tltio& on the tfasmiavsmi^ 
tloa of ij. ffgalfflrtW «SSi* *o iofootivo 
l.a3nr&o in eoile* 
HaXektbioik OA H^ o e»nili^ of infootiiro 
1&SVB9 of i|» i|Stt$S£lM* 
Effeot of aotaoswtox on tho tranefdisna-* 
tio» of ii# ja 3iaximo ia i^ ti  f ii  cQBtq ;^^  earn to lafootivo 
laetae^tos osi the sumvol of iofsotiire 
larvst of «^ ^^^y^^. 
145 
157 
170 
172 
4 m 

mmmmmmtmmmmmmmmmmmmmmmmmmmtmKm 
of &iB7i^»i totMi^ «^ )iUJt iacMMisa&tjly vitli tli» Iniff* *toii« 
tSiftt cfv«r sollta b&ek upon hia^t mtiflctA Btoll la 1997* AWut 
a d«oaA« ®aiai«r tho 8am« outhor lioll obimn^t *A1I told wo 
IteTO ttoted Ju«t or#r 3t200 sl l l ioa heaadnthie i&feotioim mml0t» 
eft to jt3st tmfter 3i20(l cdlSdofi people on tkULo planiat''* fhero 
le evei^ reseon to oasp^ott tlie s it^tloa Is wonso todajr* 
St ie a »ajor ptidiUo ti«&ith pfoblm in £&^a» n i ^ sot 
0133^  ffiedio^ but QIGO ooolaX nxid eoox^ilo de^ t^i.opiQi!it« B«iatoilo 
iafested population ti&itig Inadoiiaato aai^ttiry fletoilltioo ooatcffii* 
Hate @oil nitli their esEorraoftt anS tima "aoad" tha eoil wit^ 
agp}* «ltidb uaday oeaftain favoarabXo tsoi^tloaoi upon aatax^ition 
proviso a 6oure« of iiifaotios tav omexa or of roiofooM^a l!l»r 
tht ovigliial hoot* 
Our dlomai faliura to oontrol helaiathiaoia oa a iarga 
popalatioa baoiat ia oMitiott to laj i^ag bara uttor iaafle^aair 
of roaoiarooo at otur Alopoeel and urging fbr a battor ag^Xioation 
of vbat vo alraady kaowt alao OBpbaaiooo tbe naaA tst Imoving 
vhat «a do not yat kaav* 
Vftvioua faotora iaoludiafi; oXinatie oonditlona* att<^  aa 
vaxmtb aai aoiaturOi odaqpliie faaturas Ilka atiuotura of eoiJL* 
aoelo<»aooiMMia atatuot aaaitatioa* oultural XOTOI of i>apulatiotti 
population novonoat and ahangoo in aafiromoat and of lata iroot 
att«voffc 9t irvisatiom mmxiflm 2Af8«3L3r 4«f«nitt« ^% pvt93Lwm^ 
of soil «rc&««ltt«4i n«BmlM»a»« in a #ir«ii pHi£p»a^ i«fl& rvgioii* 
7h«»« ««lf liaitiiig •is«Umai«atal tlitttav* Halt tlit ^piOation 
of fr«««Uvliig «%»gM of pevssltosf ioolasaiiif O«B aoa infooUYo 
a.arra« (Oaitoaa^* 1971)» 
fhe »o«t ii^orta&t ar«a idildi e&Xl« for e l»«ftt«r %mB»t» 
otanainir b«2ic»r» as effeetiv® mntr&X e^ratmsf e&a b^ totm^BMeA 
! • tho ^iae«ioloi^«iiI fiPemo iiosit p«rpetaati&@ th» QLleM t^Sf 
«)ii«i& is fiov voil ttitat»iieh@a» l&ae a <liaagiog fao« i s diffierant 
geoar^t^oal we«m§ aad at dif fertat tia«9 in tlio mme evoa* Xt 
ie ini^orti^t to aaaorataBa difforoat inoots of tranaaietdon 
a^mmim tmAvaim ttso utiiay of i^e priaoif^lo i^ artioipafit® in 
th« iatio«o«» tho ammv pofulationt the reolpioiit |)optiIatioii ana 
tbo tTftSMHitti&g ooSiisa oir voMoXtf 12io 0Oii in eafto of mXX 
tra^sttittoS ii«oiatodae ou(^ as l^ti^miAam mw^or^^ 
Boil ia tha otttaTi iooaa isetariei of tlia aayt& a^ ovuat 
aupportinis plaatt aiovotiia3L and parailtia popolatioa* Zt ia 
ooKpoaai of fivo aajov ooaatituanta •• »i»eral nattart «at«r« 
air* oiiaBia aattav tmA iivia^ poyiaatioa* Th% ooaatituaata 
•ary aoaaidayabiy frmt plaoa to |>2.a0a* OlarafUXijr ooadmotaA 
atuAiaa liava ahowa tliat anfixomaatal oonftltiona l&aTa a proaouaoai 
off act oa tlia phjr»iae«»OhaBdaal oluuraotailatiaa vis* atmotura* 
aaratioa» draiaaga* raaotloB« aiaasral aft& orgaale ooatiat of 
tha aoil mhl^ ia taia affaot tha aataifa aad antaat of aievoHaa 
topoXfttUa Im iriU. 4L9tin9ii« for 9wmpX9 immmm iafo»t«IJUift 
io lioffvy itt SotttlManti oaA iMtojni ftHatoo* 7mff MUh profiPloaoo 
of hooMvomi infootfttioii hm %m& ropovtoA Dras AooMt umt Boagalf 
Bilio»» Oflo»ft» Andturo FroAiNiht f a i ^ Sodt^ t E«roftti^ii» E«srii}« osa 
if«liiia^iilittft« flioro «ro ftir wmisim on iHo i^ovi&oiioo of tlioio 
Snf oo^one tmm mx^mm In^i i t^e^ i-o ^Mnm oitA Saoiwirt 
Piiii|iil»t liix>r«B»t SI»o«S&oa. ProdtOli* !ltt«r l*yo4«i^ and E&jiiitiit» 
C Avtnm» Biomift oni Koia t^irt I9t6)« !9Qio liiiiMwf dogroo of hms^ 
irofM iafoot^ion lo rooerftoA fmm Amem$ p^x^wsHssei^ in too 
COftoao Ml OQ9ii|)^ 8rolt v l ^ othfT fi^rto of Zoiio {Poti^t t9$4K 
BooldRHm »pml^ of AjwrAtlligift i^ a^  Jtai i to «i^ ^ oiKitt 
pono i^ratosm iMlo flmtMilinrTlHil IPOM ^o ^ * ^®fli^  tlmoui^ oral 
oai^tjr. Slio Xartao Imtuli In tho eoii aad OJi^ Jdi ^aoo or otiiir 
upitarAtjr oxloaiiitc o^Joota* Htro tli if o^aoao attaoliai 1^ fNi 
t a i l aiMI vami tho aatwlor oaA of ^ o tm^ alM»« i » antloiyatloii 
of l»olaf vlpoA off# aot ^y a pmBlm loooolf tet tijr Hio pw^rmHtttiX 
%aro4»fOot iMjr or hf htm ioff l a MMIO of oli&a poiiotratora aaA Har 
%b.9 ahoof AoalrtiMi to oat #fooo« 
BAlNOKlftm a>B2<mfQ» 
•Willi IIIHrwillliliiniil«>iilliilli|«Mi<<ai<l»W«*WWNiwl»a» 
HiliiftltllWl -fflffff^^ff^ ^9mm i n ^9 «l»oii«iRai of Bht^pg 
«omt«ft o«ttX« UMA Q%h%v mm$.m»AtB i n th9 mxmt parts of %k9 
irorxft* fti« ft<lal.t mt^% and fisal.* «r« f«Nt&d i a naooao o» tlit 
ttttootto a«i^i«iMi of iho olMttittttsi «iK«ro l&isr ou^ lOootl^  tlio 
fiiifiXi» Mko otfei»p jmitaiin^vio @afo Xoagoy i(hm th« iiali^* ^ ^ 
fonaloo ootterom id to 90 m* $M tmm^ ^M %h9 fioJloo aro 10 to 
uvB m&mss 
m inMin Mmmmmmmmmm 
ftio fsfWiltltt otogoo of Aoirol^ piioiit of §» ie|^tqgl^§ itgfo 
noon doooxil»i4 lir ^o^Uai (191$}* tu tlio ftptivlti otonaHi of Itoot 
tlio malo lUoA fisia!.* irofnne ttoto naA tbo fmol^ Xoy 9009 to f0»OOO 
i^ egi A a^m flit 1 ^ ^ ofo OITEI.* ti^onotor^it ^ d stooytt* olH»iit 
0#07 itt« s^r 0«0$ iRiii« flm mm P«oo ^«» ^ IM loot ooaal of tlio 
lioait mul otit of i t in tuo mmppim <»a to tSio pmimf9# 
dft tbo tootavoo ^iroo mnt^mmtti^ lofftl. i^ lioooo doniloy* 
Sjr tlio tino tlio oss vootlioo tiio i^ ootwroo I.to ootttooto Imvo 
mtitonsr 4lirilto4 to i t is oi«toiii to ^lirtjr tvo ooUo oM Iwftoro 
loa« tho Aoiroayopiont of t^o flrot Xorviio io oisploto inoiAo tlio 
o«g* Slio fdaoiio of tlio f l fot iorro io not naUko timt of tlio 
poroot wttmB Imt i to ifttomud. otiwotturo io ttuoH^ olMjpXtr* xt 
iM t^elioo ottt of tlio ocs o&<l i t oluKTaot^ dooA Hjr iMnriois o fSuMitifotm 
oooopliogvto* xt fooio ttpoft iootorlo i » i to ottviooiitiafo* Attm 
3li« ««^{id et@g« term BIBQ f««^ 0a li&ot@fia m& gtam 
&M ffioi&te i t *o GfeiSt iN3 thst l i# seooiii etQ## larfis li«<K«fl0 
t!i& tidrd &tBm 3.»7Via« ^ 9 l^iiifA fitsgo %mwm ist ia ieiot» ^ « 
iaf®<i«iT@ 3.aanra» I f tli« f i f » t mi& isttooad et^® X@rta0 ar« 
^mk iihB i»f«otl^@ IMrd @te@e SLorm i i» tift«& ewell&w^ ^ tb« 
do^a into ^@ sbosi^ sua G M thor# Imrv^is |j:ito -t^^ mtie^ tis naojlKr^ s^  
1^f» oot^tt asei*^ to fe"e«j«# tli© fiftfe iispva» l A i ^ @?©«B lat 
^T@Q%ly§ without 2ii3rtli<sr @(^ai&» into th© eSult mal.# jBar lte©2.© 
and trnvflw^ of flr«#«aiifiiig etagM of a pariffii'lo and aietrHmtioa 
of a mtml^9 io ptolitoiiid}.^ ' &fftotod l)3r anr fltiotii&tio»i in tlio 
eilji&t«t ffiKpoifatuyo i» poftiopi tlui aott iaport&nt oiaglo 
•xtviosie f^ tur vliieh ialluoiioMi tho osElotosieo and popoXatloti 
of a far«iito* Xa tropioal aod •utotyopioal. oouatnoe iaOludiBg 
XaAlft* th9 ooaaitlom «ro uiiiaUjr oatlofaolK»rar for tho ^anrivaX 
of lieSaia^ pftTMltot litapoughomt Hi9 ^rostor peart of tho yoar 
Xmtm% of s« .^ fl(ti^ ffftni 0g«n $M fmmm tmltwm l,«^t»Ai #ii t&t 
lift iiii»^«r t t u ^ EttMicn C tHOtl ol»i«rf»i i0m% iBf•st^v* 
til* t«<t«i)^«tiii^ 9f^0 vtti ki^t «eiii»taiitt nt tf Q^ i 1^ 14 $mm 
f 4 tn 24 b«»»»i at tm^m^tm* mM$$.m ^^f^t^ tS"" to 5S 0^« |}<rfo«» 
10|»i9nt iPOQtiiiPiii $ i i ^ at IS 0» S Aaitt «t t5®0 and Id t» 2f 
tk# ia£Ui«»eift of ti^i^ofat^o oa tlio hatokliig aoA mtrnme^msA 
ioir«Xopi«at of htoliifoxit agno to iafoifiivo atf«o» UmAsfimwaA 
I f 9SN() Ata naa AaA anf o^ iwug* l,a l^o aoiianio of iloviCUiimoal 
Of tlio fyoo«aiili^ otofoo ^^ilfffiiffffi^flMi ^Mff^^^'fllttl *^ 
tmKpmtmifatm m t»w Mr ft to f9'0* Stnrtvirt i^  ir«««yift«A ipimm 
Ovoftoft ( t f i f> ii%iidi«i tbt offottt of ti«p<Nratiur* on mo 
ttiiiimai tSa« tnktoft t»t mm ^f * istttottP of oftoiie ^ liAt4i 
ftna o^oorvoi thtkt lOio lovoot tiii]?«rot«ap« m% liiiOii aagr hat«liliMi 
Ottonfw lo 4^0 1 ^ HiliSliilift tlifmtAllglty ^^^ ^ ^ cati^ f^rttA 
^arii^* 8 to f ^0 fOi^  ,f|y|^o«t»fpttiriiy jyygj^  «»! J * YtfyHanit 9°C)f 
and 16^0 fdip ^fjiig^ft payMftil aaA ;g» oyify^gf* fliooo tL&se^m 
diftoroat ota^alao of tlio oino opooioo msf hm% Aiffoaronl oiiitioga» 
t«ifottttit»« tQ» iovolopiomt (CfoftoUf ^bitXook and 0:Usir» 
t9i9) • fItttOf tlui Xotroot t«iptrotaio mt iAl#i JiMftmlittl oiB* 
f!r«« Kov toi^ oaA Ewatitid^ iioi&4 iiottii voo 4 to 9*0 liii^or thott 
tluit roqmivoA 1^ fiMWUMlUlft * i io ISNOI ftrlotoi* StaOJlor 
i i f foTiaoii vivo olioini %f mtf^ 9t £# JlXMUtt i l i ^^fvm ttiooo 
•oiirooo (Otoof^tt OAA fiO t^lodHt I9<9) • 
oaA tUio talcon fo» tlio Aoftlopiiiit lo roXovonl ta oi^liaiolJiijr 
of tuo dioo«io« A ilotiaotlo* soy no 4ro»a iMtvoom tko ntHwai 
at vliiQii i t pfO«#«<» at tli« ir«ftti«t »At« aiUI th« m>t%mm 
tia^«rfttiiv** Qmf%»» i tti?} iiaA iitoim ^^t tiKfti ept&niil t«i«» 
i^ tr«li;tip« lk»r tiff«r«Kt )i|(««iiMi ir«r« eot th« «fii4i aiaA i t wm 
19*0 tov j^ » juni i i i i i l i t 94^ 6 ^x* J * jftii&sftai «i^ ^ ^^ ^ ^ 
il« jadHJiii* ^ •v* «%ffiKri^ tioni f«isiiA sunNiirt in ^tt HiiAiiipi 
of Mi«f«i aiift EwiTflli (1971)* iftililltilfili .ff^ ^^mlftt •ipt vtvt 
m>r# r«MK«tt^ to iov t«i^ N9P«tiar« Iteiot tl^so cff ^liiilBI 
^BJO^MSB* r i^ f t t iv^ iov nortaiitioo ooioavliic i^on iggs 
voro 9Mpm^ to 0 to 9»0 £»y uaAor fa hmam (Motfttoaki^  I9$9)» 
(Xlordio «iii Biowia. (1910} ottiliio^l Hio offoot of %mKpmm» 
tay« Oil tiio atfoiopioikt of mm of ,jf^ fm.iifi# losgueluiBR* 
«$* jBnaiiftlit igyili«laMBl,» $M&SMk^ MSusl^iMxsmaSM ftui «»& 
£• fffiiy^fbq^ at a v^^^v* liiniidit/ of 90 i^ «r«<»it onA 
foanft that aoifo iavrao voro y«ooiriro4 tfm ooittitoa at af<^ 0 
tliea at o%iir tfn^tvatuvoi ani tliair ol»aarfo4 ^ a t i«vaa«pi«at 
di4l Bot pyoooad %ayoad tka fivat iarfai atoi^ at 90«e* OaaonoH 
(f9t&) oliaarfaft tliat on^ of £• ft^T^niffftm « i i aot dat«l#p to 
iairvaJL atagta at lioloir 10 aaA 9^m§ 10*0 ani Ikm oi^ tUaai 
tii^iVatwNi mm iHitvoaa ST to 97^0* Hovoforf tiM ogfa of 
J« JiBSlJUiWI OttWiYod en i990«ai« to «I0*0 or 49^ 0 foy oaa 
l^f a to t*5 lumya mA ?Q aiaatoa* voo]»ootivt2f • Soao of tlio 
ian^o aartiiraA at «t0 to wf^ O fo» 30 aiaatoa aa4 at 99«^ 0 for 
11 Aaara* fho optiaaa t«^ (>ovatiupo foir auvtiTiCl of i»foativa 
9 
UrfA» mm trm 19 to la«0 (littUt 1977)* SttrUtkl inW 
tmmA Ihat iftfottUir* Smtim* **'» gimttttTOi f^^^ff f f ffttx^i^ 
«t 2« to aB«Ct %B6 4Uqr» At 9$ to 97«0 oai «»9 feo aiantto t&t 
Hit i i i i of Qtiitl^iiitttiliW TtffllitiWI onA Jt* tai^iiBHiim 
0011 ^AtOli ojEiA ^ mnSsp ^otiNMtt 4*9 «»A 97^6 mA t&o optisMi 
t«t f ovotuvi 9o]i|^ wm U$ ^ 9t^0# MX tbo oi@i h«t«lioi Ui 
20 to 24 t»wm ftt tho wmm trnprnmlmsm tut ot I7»€ tlio tlaio 
twkma. mm o»l^ tS Iioa«i (OiliMiltra ^a4 @i»i0^ 1969)* Mi^tsPtsitii 
( I94t) otioima tlvftt 1 ^ Oigo of £,* itilit:^n listoli^S in I t to 
14 h0wm eii4 tlit epHmm twts^memtmm vm 34 to 92^ C!» TigUa 
(1929) ropoFtoi ^ » t l^ Mi OOP of £ • Jft2MlKlirai ^^ A^toli^ od i » 
7 to 20 t^ eiifo ot 2« to 9a*^ 0* Bio tot^oral^nm o3»oiro ^ o oftlimni 
ipongo 4o«rooooi tiio botOliliit ti«o tmit wtlUMt^ o ocoU »ante«r 
of inirottOoo C6«4^ > ioinHopod i » tt^ o i^ottoit forloA of 2 iosro 
ot 97*'0 wMvoao ot 92*0 oiO^ 19 povoont ogio AoYiaoiiot oftor 
9 ioTO oai ot H^Q 19*6 poyooat of Oiso irooiiioA tHo ittfootlTO 
oto«o « f t ^ 4 ioaro« Ai^o (19^ o) oXoo otoortoA ^ o t ot i d # 
tooi^ «ratiur«o (97^0) looio to o. iPOAnotioft ±m Hio wwlior of 
iofootliro lorvoo of aouoo piooom* ^ f l f i t i l l i UtogJflU* 
flio fon^otlomo i « tlio roto of Hotohias of 8tto»«rXi€ ovo 
voro «olal^ «BIO to t«ii^«rotu«o oluAfoo* At ia«li tMforotuiMNi 
(90 to 40«0} o OMOotii iovtflopio&t 000 mt poooiiao* Itoot of 
to 
tilt •(sm « ' &• ffUtilfHrm^TH <^^«* t* hm%^ a»i «M9r t f tli« 
Jtavvii* 4|i«i all •& •iiJPU«r •%•§• An* %• hmmU k owq^ ].«t» 
i«vti«pM»Af «r trttoOifittf ilunMi «•§ ftdf i>»i«il»3.« litUn fa^a 
titki wlM^ v* #»0 COtslchitll. ASi BftHldFt Ifi8)t PTiMimM Ctfli« 
f9«0) f*«iii IHiat lawi infi«tlT« liinnit ©f t# MAit»l1ttTia 
&»ft#tiT« l4Krv^ DOttU ifgrflirt« 
Stviloiiiiiil of il« i^ifogln ««|p t«ki» p]tae« to«ot at 
t«Ap«rft%«fio of t$ %o fO^ Ot M jpyos^ oooiinaijr olovot at tsmm 
ttetfomtaipii o»S #ioi^iA ol.tosol^ iar m% f^ $» of i^ioli l^&o «fip 
«io « f t ^ o $«rioi of 4 to i i«i» i%mm mS Oot4o&i %%%U 
EovovoTf ^»i?^ {l$49ft If44) #%»orfOi no i«viil4>pi«iit i» oulttavio 
Ictpt bt&ov 19^ 0 nlO^ Xo WtmUm^ (1944) HnsiA totiiL is^MtiUm 
of doirolopioiit %itloir t8«'0« SIkooo fiaiisio fiaa oi^forl ia ^o 
olioonrotloao of dovioa (tt4d> i^oroin lit «oytftl«%oi tho «oo* 
ii«WKlMMmimitii1 %MHbOVft'iliaMMi* 
Si3.ir«niasi ooiA OfliiflitfU, (1999) otn^oA tko tolHqpoaio tmA 
lorval «oiraadp»oiit of 1^ * ftt^tliyllitf *^ 41fforool t«qpo»otiifto« 
vit^ oiofitolt noiotuffo m^ oirot&os w»& tmxA Wamt m% it«7^0 
tiio ttmita^ fMOOi J * f^piygitt^ tigo tt«il»oi 9 Atjw to 9oo«ii 
%hm Hdf* 2.«)ma otofo* ot t4*4«0» i t took 9 Aojro* tiaxo ot 
II^Ot 19 ioyo ooirt yoto&iroi and ttior oteotvti tlmt ooao luamtX 
I I 
«0 ft iMS&iMR Hi 94*0 aai d««UjioA »m»iM^ «% Si&#i«r tmg^Afwltiini 
(l«r«|ji sai cauHiilifgrf t97t)« ltlM9UL« aai 3«riiiff&iii (t999> 
•ir« «•• 9«56<'0 iai« tlMt K»ir pyolki.ifli«» of tblri •%««• X»«fiMi 
vaat t4«4*>0 1ft fMi«t» itootU^n t i i^« l«* l»r tli* 4«viaA|««it 
0f too ptrtiiit tlk«i »iiilii«ii tiii|^«v«tiuf* v«i f7«3<>0 in ftamm 
d#9o«tittt Ii3ltsr«l# ft»l 2I«I 6 in ti® «tt,t«r« 
70 to 09 9«r»iot iPiAa^v* bui^ K&tjr mA 6*9 to 8*9 pE ««r« 
optima f ^ <t«^ NKIop»«il of g« j|^ |i^ |ftf%ff o$0i iooXotoft ttm 
ohtop foooiot into InfootiTO UmtM* n^ ii^MtlTO IMKWOO of 
!« jffty%Ftttii oiinriirsi ^ r li$mm% p««io4 «t 29^ 6 for 141 iigro* 
^ o ovrfivi}* ot €lftmm% towporatitvo mui fs^ ioaro ot 3^«0| 
4# «09« ot 94«a| 27 ioyo «l 97»«l| H 4tt3W ot 40»0t « Uy «t 
49*0 ottA 49 alimtoo ot 90^ 0 {Stkm mA Ouftot I974>* mw0fm$ 
ot ttodofoto tiinffdtftyo (il$0 to 39*0) ifltl!i MHifspito voSUMmMfO 
ktndtltyf tht Iianrol po9iiilji.tiMi of |^ « ^oaiayti^i inmmmi^A om 
tlio pootoYoo Of ai«o«r« Xniio (liio»ii oiut &xp»tik§ 1974)« 
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C Xifali Of Aiiix«fi»«ti«> •%«%• «•§ m% iooi «i3itiuMi ttodiuH f«v 
ti»« gfontti of loxiroo of tlio o^olmoMt of ftoii* Pi«f«iieito (18^^ 
iroii^o^l ^tlo o^otfmtiom otti lOiiaft thot i t as^ pSi^ od «l.io to 
o^tayoo of u^g^mfflH^m* mymt% aai Hal.««iMi i t9(l4) tvmA 
tliot i»tt03rttio» in iriitif oto^ p^oi t^o dovlA^pvsit of Ofl^ ov 
I E X ^ O of ^^^yififfffflHi i||iiy|,m|f ftoi oviotiuilif iKilioA tltoo* 
VtgUft Cl9t9) voitovtoft oiMlSjpr ftoAiii4p H^ y tiio ogio ost Ijp f^iio 
«t 1« ip^ i^ t^ gfei^  offi aXoo ototoA ^lof OoinaoiMiit f«IXofl t» tiiio 
plooo i» vol oir iaooivoA foooio m tho Ofgi ««vo kllioft i» 
OYiWlMiosooi ototo ia olMMit 14Mijr»# miin tho wotoir ooo MVO 
tnoa Ot9 i»fl(b «o^ tiio ioviNio wmoUy i io i iftii:Lo in tlfot otoit* 
SHio i^itliitiott of A«vo34^piHl of •&» oai Xirr«o in wot or 
iiwinntoA fftoooo IMO OSAO liooa Himt I r • ognilifr of iwfoottnotom 
lov othtv MMloAooi ttiollor oo« fioHtvtoom (1919) f i r fiiiliui<^ 
ffi^i^Hy^m fmilMlt liOVilio (1919) i iv UMMMft liffirtli* 
S'OiMOIQmilKl CWO) IHV lW«ttO OtfOOif3.001 8piailer(t9Sf> i»» 
14 
liitiTtfMiiii "if • 
!&• •ttyftiml • f • la i &ft«r AtniettatioA bf^m §isipmmi> i» Htm 
Utivmtiurt* Vejdiik («9ttl> ttp«rlid t!Mi« iili«i •trnt iftiMlopiwI 
h»A 0<i«itivtA «i9 IMRP «i»» mv vm^mtmt ^ a«itt<nit&«» llii»& 
tfnhX^f M^MiiiA one* Hont^ tiii (I0ld> utattd « 9 ^ U « l ^ «lMit i^ i&3.# 
•Sg8 of MirtMWlItfffFrlBff «PP« oonlalnlisis oew^^oto lot ototfi 
l^ oviroo v«re r«»jUif ^ t to 4ioloo»tioii» Blrnt^ (1941) ^otodi 1 ^ 
fi&iisgo of 7«#lft (t9l9> te> oooauDEt lor mam of liio ipe«»£la 
imt ooiio )^i4o4 %h&% t^mm in 03.1 otogio of 4of0lepi«^t or* wsiioo^* 
t iblo t»» SiMie«iitloft« Boriwpie^ osi4 mmikl9 i %$m} «iuoAm«l 
0119 of ^ ffo^^mpam ioolatfd fmm iSi^m^H^ pemwS^ f^eoo iroro 
oaettOB^ otMiooptil&to to iooioiw^ioii* ai:iiN»»oii oofi &mm^i^&X 
i 1999) TWpmtt^A %hm% va&mt^^ irlo^le mm ooslaia&s^ lot otogo 
lovfao lutA flovflTwl &tt Aoitoooti^ fteiotol pfldJloto at yoos 
toiQ^oicitiiro for of to i voilto mA oomoHoioA that j|« ,iqi|&^fy^ 
mm yooofi^ioA thooo of MJiS^KSMiiBaij^ *IPP* ^ * thoi» oi^aitf 
^ni oumriiyo lt»r ao«« povioio in tho psr^ mtalk otogOt J^ ooo (1945) 
iroo moMlo to oooflm tho MMimm of Silromoo mA Qmp%9llX 
Of iooioo«tlo» oro ootli thut lOo i f onsr ^* ,y^t^if^ ogst iA 
j^oool piOlolo v i U 0000004 in 4orolopioftt oi^ to iafootivo l^ifoo* 
t i 
1L0fB«ot and pvmvmta^lj t^w ^ mm wmm^n mm f«i3l«A to 4iv«l«i» 
i 9 foooto ootuarftlfoA « l ^ vatort Oooieootldtt I I M fatiO. to tho 
fvo«»iafootiTo otftfoo ualtoo «l tbo "AitojnisatiA ogg otago*t i» 
oHoMN^tioii thot hoi Oloo toooo »a4o 1>y VogS^ o (1919) «aA fttmatt 
(f944)« All ^ o OMO i^irieliad i f tlto faoooo triod out oo raiddl^ 
that thojr ooiOA not AoirOloi^  to tho oahyyoBotofl «ig otai;o* llo«». 
ovor* i f tlio oBtMrjrofiatod og@ otago vai roadhod tolOro tho 
fooooo ^^od and Iftioro woo a toa^moar f ^ ^volopioikt to l»o 
avrootift at idiat otagot ^ t y (^lad ourvivo lor oofto ttoa^to a»d 
hatohod vovar Q,iil«ieijr vhon Hio faoooo voro i^iotonad* 
Vallov and Doaaid (1970} olMOirod tliat o«io of ||* fi^atoytup 
oofo oovo pomoaUo to vator wadov oooditlooi of dooioootim 
tliao that of 1« iatltllffillUlilg* I f i i «f 1 * SS^JIMMMKAM 
oiunriTod doolooatio» at aU otagao of dotiilopiMiit down to a 
roXatiTo hiMiiditf 799$ iM lo g* .fftifyir|^ fB osii idiidh had iiiio 
eoooidovohXo tMOWit of dovvilopioat oovo ooly to ottrviiro* Iioiiald 
(1919) oufsootod that a aalov difforoaoo hotvooo thooo too 
oi^ ooiao vooido itt tho oapaoitr «f dov^Uiyiatf ofia to vooiot 
tho Xottua offoot of dooiooatioo* Xt voo voaoo»aha.o to otiffioot 
that a fuiajr lOmod Ugcif§M wtiiaar toXorato oithout XolSioX offoot 
u 
i«f«2^i»C» Zt MttXt %• 90t9i1»l« tli*t t i l * wmtmt F«»iitalil&1t 
Slit liii» li««n 4iM0iMitvat«A foif ^ » i i t wmmlap^ ot J^jitMAlKft 
,lffff|frl^^fflfl AAA %h% mitatli of th * ^liffl m%tm Ua^% of 
1 * - f f fy^f^ %f nxmikf {1969 Hill) oa taiMal. fig?9«iix« to 
€oi4<NBNMfclozi« 1^ <Kiro;Siyot soiio %9% otfiiio JlasryiftO l^ ii IPilSijf li^ jfftiPfttiii 
•«itt iilsht iooo ii&fa«l«iit if»t«|p to otnoo ^ o i r aomtSi HoilHre 
^ o piMROflMMty of ttko oawol^ p woo «a«li iro^ood* Welcooldfto 
C W 9 ) fomift tliftt oa gsfslhiol. ofi^omtioii of aoioturo tmm m 
•o i l oaltatrOf Ikoolmiosii lovfoo INNwao looo ooUvo OJNI f|jaeai4r 
iKotioi^ iKMK itt tiio ooBui tm% mtiioiit fMrnpi^m to wmak m 
soiolttro pljioo* J^ oaetiii (l$76) olMioryod fli&t no ItirtiSLopatiil or 
lio%«iii&g of |L» iMtlaft ^I0i t o ^ »looo unlooo tl&oro «MI temt 
iratoy «viiXi^Of tbott^ lmal«itjr offtoto oo«aA oalioiioo tlio 
Otttoofooxit iroofooio of Hio otfgo i n initor# 
Ittt«r«otiooo Hotvoott tm0mmln»% ani aoiotiuro b«fo oloo 
%oott »op«noA« SoUo i t99l) i^wsA ^km% ^ o Aot^Mipioiil of Ofgo 
^^ lUMi lMHI .IfftillfflffllllilfcBi ^ ^ A fpooooi ot lovor irolotiYO 
( I9i$) villk QjttttBlUMMiiMil f<M»A tkiat for tbo fioimol iofo&oy** 
aoBt of ocio a r^ati^iQLjr hitik lioMiditir io aooAot tSioiN^ OOBO 
of «ho oMi «13i3i roaoia viililo at Xovor loiiiiltioot miA for 
»a«t««a oovfiiroX of iafootlro luvoaUoot o rOlatLrOljr k i l ^ 
n 
wM H% wsA a»i m%tm yamm nivt idgta.3r t^iMiiipUia* % <tMiii»-
•« i i t i^ (Aiii«vftoii f ^ hmlui^^ f9iftK am iwA i»«iriiM (t9t7> 
o^jittrfiii that 4«viil«pi«iit of £« foi^^ffip Isrfmt tiili«i pl«m 
li i i i i l^^ (E*E*K ^ 4fV«a.i9|ii«Rt «•• fo«iilil.« «% irnwmt E*E» 
( » i ^ i m u •«• • x# aiaHrtiigaiin 2^ ««^ t <» *ff«a»i» «* ©f IP«VOM* 
E*Bt I f %mip9m.1tfkm mm «i3r^k«4 %»1iv«m 20»3Ki^ ci» i t nAvwiwi&y 
4tv«l9pitfit of M* jfffiff^ r^m^ a.fi3pv«« wm m% «ffoot^* ?«3cift14«a 
in E«8« l>«ft«Mm 70<»t09 ipwrttiul odvomiiajr «ff««t«A Hkt Itotvli^ 
Aotit #f liTffto of tMi«i s * jg»ift«ift> asA i « ,fltti,iiiiai^ actiim# 
Solwiott ^Mii «M Loviao Clf74) fomui l^ t Xmttmt of Jjt* Ji^alBl* 
jCmyi oujpirlirod liotter at 20 thou 90^ 0 and «,t 90 Hiiai tO porootxl 
io iiooiooovir fOf tuo mNHimmmM o f f * iiptttogtiMi ajerfni (I^JialK 
OAA IttjMillCt f99l)* V<t^ (f978> «iiia« «MKt tlio iggi of l^ iftiBlJUUttm 
i i « aot 4krNloiP *t 29 or 30«0 i f tho roiUtliro kvtti«itjr wm 
^iMw S7 fovoottl iiullo tiM lovfao oasniiroA lor ootovo^ 4«yo ot 
f9 
3O»0 tm 100 pmmm^ W^SSMUW hmtiUtf m% ili«ar «U UU vlthiii 
ttttf'astfal of £^ f^ ffcgf%pn l4Mrvi« I J I ISkia tllan of init«r« I f Hi* 
«ftt«r £Ufii %m %m 1M» 1^ « ii«Rmto6« i« ijnMi^iUatit i f i t %m 
too tiiiisiti t)ui «£dUittSt ^ar^ili«ii «rottiill i n i t iAd d9«i ml% 
py««r«ei3 v«2?|r «iij.« ir^ stii m»M9 «»i Hsttiiii (196a) ftmiA t&At «ik« 
Of ti«att eeintwo %«i3«ios& fm ^m a«i'«3L9ptA&t of ^s^MlilStaB^ 
10 adUilmsi i»i? « JUMO^ ««»& toil.* t«;Uaa« i f 9$;i «) dtwti^ir^ 
tliat i^t«r I^ KU& %«r# ««» ft isftxli&ftft ii»ffir«eftft in nwalNdni of 
PttyltnflilBM #< t^tfMi^  11% 1^ 0 fttti^fftftft of ooH m^ OO^IA ftitrvivo 
4if|if)# out i i i on ftHiooi^ox^ of 90 p«Ni«ttl 9oXfttiir# ttmiaity 
for 34 liaaro* iraUftoo (t9S4 «> 02^0 i^ ksvoA tlMt tlio rftto of 
Xaarirwft Morftftoft tmm «iwt» ift ooilo io Olooftljr roiftloA to t&t 
aoiotiito ftHtarftttofiomoft of tho ooil ftii4 Xiortftft mmtmnMm fPMi 
ftjTfttft miA Bliir«tioft Hurottiili lAio ooil AIO —itftftl i^«» ^6m 901NM1 
furo VftPt^ jr f iU iA ulth irfttor# 
ldAf»f« (I94f} otftiloci %k% m%X ttoiotmrft yftlfttioio)tt.» of 
)root«laMit wNifttftAOf fi<ii*«o^ff UBldttl ^ ^ o ooUftiiaX Imt 
OiHIWmfcfl^iflJ^BIII^O WI^BPiBl'wwIO H I J H P W wl^JPTw^^WP WnBimitW ^ ™ ^ H ^ ^ ^ ^^ViBl f fO ^ P ^ ^ ^ P i ^ Wf tw HJ^wW^O '^ftH|iF*Mi[|^ IWBiiOi ^ ^ 
• f 25*0 ftftA atl«€ forooAt mtl^ ft U t t io ftloir iMit«iiK» OfftftiHiioyft 
I t 
C I9t9> ftlMiirfvi ^Osmt tm^t l«w«« of |i« M i l •••!•«•# in a t i l 
ttynl* • » ! I.««it i » lfe« M i l ll^st vtti f l««A«d «itiii«lf«sllari 
^tm m «riiit«r aaa aor* i ^ i d ari^otiott i n vig tlsMlUkl^ i» w«t 
9«i i C 20*41$ ttoiitutt) 1ltm& i n ^ F C 3*4^ a^ftturt) # 1M« m ^ 
ii« duo t« is&« r«litl4i^iilsr ^ ^ ^%«Meg i>f t i i t iii&S tfrnpimwi 
4i«%lvitir o f lcry&« i n ««l ooi i * Eo^ie (t9tO> t^msA 1^% moro 
.^otyliattqljtii ytlij)|!||l|it f iR^Oi f isyattitistA i^« imot» Of 
So^atetann i n t^o t o i i biild at 8«l i^memt tMMH at f9«9 @«ni«al^  
mois^aro find sioitttaire ttm nGlntfdm& at ?*7 pisrot^t B.» £Si^ll2IBI^ 
euTVlv^ i n 8oi i f ^ 120 ds^ ro ptflod M t in foot lv i l^ m» onl^ 
f #2 l^ iS0*6nt« 
fli« aevi»«nt o f n«i«t9^tt 4n n i ^ l i« l^«rti«»ajiil|r intSynoneoi 
liy tho j^kfBtewX tojcttiro of tli# ici ltt i4«natoSiHi isro too ai&iiXS. 
to fiif^iMO RAsgr ^lerti^ois In moot ooilo sad afipo tli«a^ 2g^ M?« sroo* 
tviotoft 1m tho iporon f ^mt i l^otvo^ tlio i^ft^od iMtytl^oi* 
%Q)iVifi«sfNi m ^ iOftifloifiSl ooiio nai* of niPiiAoi Hand i i«i iw 
kftTo ohowa tlmt aooMitoiov Mftf'o aoot yn^lOir «li«n tlkoi» ditnotov 
io sUtfit l ir %mti tlMH timt of tlio p^m nooko* Xn tiMOo oonditiono 
^ 0 aiMitoio io OHIO to bond larool^ t l i ioui^ ttko poyoo mA 
9xmim^ onffioiottt r i« ld tavUoXoo for «ffloiont ninuaoidaX 
••irmiBt to OMuy* fwem of gfmltmt wlA^ %%m Hits #9tlw» 
• i t * s i^ 9XUw m •lgm,tlmii% X«t«v«l ^Up of iody a»di m rtiuuM 
tH* vyotA • f foywo»i ii»v«Bi«ttt« (&«aii«l« aasryonisr «&im ^9 
h9^ AiMiottar net «» hsaneimm to R«ir«i«it t»««<i»i« woot nasifttoaMt 
0i»* Of fSio £^r« rel4[ktifi» to tho lio% IUUs»«t«ir is, ptai^mil&B%9 
$Mm^9S^$ mmi^^nmAls^ meMUmm tiolCtitf ooouxn for iiioo»A 
»tEig« g^ffy.if l^ |«v«ii0.io in pmfm ifMoli aro mMmUm ii^m 
%hm^ m^v«^ Ixjr ^* hatm^ fouarl^ al^i^ |tiTiiii},# of p i^fif^ fngum 
@oi3>i& Vtt^ i a t t i tarnl oomrsooitioiii.' i*o« foroomti^e ii^ i&» 
o i l t mn dLt>9 sM ttim^ ^t^mmmm s^« oft^ osi rofleotoa i n tlio 
poro i la t ftlolofiliutlim ia tli« mtX* QtM^ miX» uim@3^ ooDk»» 
toiA lov^ov 90700 aai t r ^ n eoro tttiiiily liidii ]^ o»iisr <»3^ ««i^ 
(^ fil]Ui<79« 1970) # Sm #9or«l» iNiilLi v i ^ a i i i i^ ^^ ooatosat 
roOnoo aebiiitsr MOIPO Wnm do ooMjr ootl^t o«o^t i&oro tiiAitoiio 
oro^ji oiii fiooi»ro» «lvo «3ltorsotiir« ^tlmnyii fosir mk-wmtm^* 
Soli ifllia]iiti«g sooattiooi ott^ lii «o JttaiHIilipH oM SiJi^ lMMffi 
•«9r ^0 vootvlotoa 1i7 tiMlv l«9pgt olto to 0 muOX ys«fovtftom of 
1310 soil voiiMie« t<MV^ >iV« 9m Uttl^o oo a fo» povooftt of tlio 
ooii. fovo opAoo IS tiioiy lioiiitat* i t i s pmMiHw tHat Huwo 
m«iatoltO0 «»o fattioal«i&jr dioyoadoat for iioirwont oa ohaaaola 
fomooA ia tlio aoil. hw float root ojratoa (#o»oo* I979| «roa«f 
aaA foaniott* i$^)* SoU iiAmMtlaft MMato^oa oi aar<o oa 
m 
«ii« iitiiifr«ai«« and lli«r«fiir« on 1 ^ aMfim^fsaaL ii»^PilR«l4o» 
IUNilEvo»i i^mm* tmadlB H h% ^mmm « » I m t f tmVm main m 
ii»A g^y t^^ jf mtif^fiffffli' i« i^ fit9ft«iUjr itAt % to i l f93JUiiit»« ^ t 
• • i l «oailtlo«i hv9* « ir«»ar ii^ i^ «vt«ii1» ittfltt«a«tt mv»m tut #•?••» 
U f t Af nmm Xmmm %m %im mil i Wtdam9»t f9ft) * Kmrli* (1991) 
f i i i i i «uit WMilifti«i gVQAUiA tt«ffiir«t mtb ITMMI M A tttifl«lli*ftt 
mat iK»»wnil3Lt t * tiu» «tvia#pi«it sf 1M«ICII»MI ljanr»«« 
tli«y« i« • •a f l i« t i i i i vvlAtMia BA «lii« ytiAli* l a I»3L1«IA 
n 
piPtfiT Itit hmmrimf m$i3m iQ9m%ma»$Mh %$3M Bwlaikmm%$ 1917) • 
In Aft«vlt»i FiX'icir •»& Hal (1991) «ai ^imluiia tM Bojrot 
(199^) !i«r« nXiNi &ot«d im £,» TtflJtfffffiiMt ^ pp^twmm^ Wm ttrnM^ 
mUM M% 39isiKixm$ fttjrl,«rrt M»hA$ t»A emsmmsk {t99f> fmaA 
X* tffffiffliilli «:«tti9PaII# 4i»t)^liilt«A itt mt09l^ti»A* ^^ »l t1nt#iMi 
itt ^9v«li 6«3roiitt» i t iii^ti]»ii«i AHA Mi«r«l«ft IIOSNI vapiAlgr i n 
•ttini^ Iflifii tiMim ift X9m «r tiny 3itt«i (Saiot 1999)* ^ lu i^ l l i f t 
«fti B^ftfttt (1970) IHiittA t ^ t imiNKs«»t iDi •wpfivai of JiydilAtti 
i i t r t t l i W v<^^ iigttifio«filllj^ l^««ttir la i ^ t i#«i Htm 01km 
Um tliaii la tXiar i#Mi msA t i i t y «l.«r# 
OiPDriMMrt l i t l a t i i (%94$l m^ i«iA f»y iriapli**! 4i«tfilNiM' 
t i^a i»f pXm% nmm^Am i a wmimm typm • £ Mil* Xm %m^ 
tli«r« iM^ag « i aiaglt ptili la «UtiitaiU«a* Bia A»t« 4iy asaif 
^Bwa»B ^Piip|^ p fa^ i^aMM>w aaaaaa^ww wsaaaw ah^w ^^^v^w^^i^ ^wa^waaw^^^a' aaawiBMwap^ p ^w a^-^ a w a^** ^WW^P 
aia»t»Aia aaa la tbt tty $«• aa* aitli apt* 90 faraaal l a tlia 
m 
a«t«z» eontnlii f •«•» voine* Zn tli* ois* of oiatiir&t«d f i^ y^iit 
EeaiAteat* t«na tci %• novo «vittXy AlattllNt^wd vitli 4»p^* 
fhofii* (I9M) »^i*^ p>i>*ffffiyui ffWauflPi^ m^9%9 «viaS^4iiif«i« 
t$ f»tt ^ t iiosniaSaijr ^«2r iiar* 3Uit3r#^  ia tli* l»9 3»9 liiil^i* in 
lOiip «f wmmU^m Ummmimm ^ ^ir# His* (JIftftaliia.* i9U}* M 
pm9%m li«l«««ft l&Mt If iih0 p90PU,m^m wof %»» imm^ amm^0m& 
wm fi»A piti«vi»ff %«t««ni viarti0i«ii 4ifl!i«aI«« In fi«i«rKaL 
a«wt«««i« ••«» t« Mivt lM»t i a atiift «ilh a ft«iA TimwUm,* ^m 
m^tm iMf^tkk %• m'^mt 1/3 t» f/3 tii» imtif^ of tii* Mi«l»i« 
(V«Ua««« I9ii}* iMMtliM ftaA SidiUo (192$) «iM ftttmi ^mi 
ttstasro of th* ooii «»i tttir fMuUI tii« i«ri«i« nmbty of i«r«iM 
ia aaair ooii aaA iaoUott ia oiar aoii* 
mm itertat of J# aigfilMllilf- ittfioi at tlMi doi^ tlka m^ l^io 
% iaifeio ia aoaiy Xo«i i[0i3.» aiiraloi to t!M ooyfRoo lant tlio 
aualiov of X«rtao oaooooloi ia roatiaai Hui oarfaeo iooroooii 
t4 
vat o»f«««i viiai l / t ittiH to S 4»»lMNi of m,tsr t^m iimtmrnn 
l»iicr&«i ma^ H^  4 dir I t / t 4liM&«ii of «iMr lofii ir«»^%itd im iaifaa** 
(AOtoitf %$2%m Mmt (1934) oltt«arv«4 l ^ t «li# d^i^ kenoini 3jirvii« 
aoUi aztd oiiltiimttti ISiiilir ^^arv^ fisarilf «^ 1;^ 4£i^ la intor* 
atloii of %hii ^ »tia^ «»iUso4 l^toiRito soiX^ &%sm^n» i W^} 
jfoHatoi 1^ 0 fttto of «»i8li0ft1liia« #f i|# .^a^^^jaa^ llas^ f^ o to tlio 
toxliavo of t^o miX» 
Bar<teo«oft io» ooaotatvaUoa najr affool %o offloioswiir of 
t2io ottmOiio i t r oaaluNi«i««ttl «r luit«lilii«t imopoaiotitly of ito 
offo«l on tiko ooaoiMtvaMoa of iioooXvoi oai%oa 4ioadl4o ov 
roiox s>ot«atial« M»vmw^ Hio OftUMi fK for a ilir«a ai^ aoloo 
stay %o offootoi liy tiM oonoMitraldloa itf iiooolTo4 oailioa diaiiia 
a»A %f «ko v^oooaoo or a^oaoo of roAioUit acoito (ao«oni» f940}» 
Hoaoo i t ia Ailfionlt to 4ooigiiato tuo optiaaa yB mr Hio otlBia«o 
for aoao opoeloo* ffovorlfeaooo» t ^ raaio of ]ijr«rafi» ioa 
2i 
til* sflftaiui i» «o»f Ukt£^ ftt »•«• oriMli Mi|«rity ttf iaviaptt* 
iTftHiir trill* pi »«r %• Hit Madtlng tmf%m m» HkmM 4l«ti^ 4« 
Eovtvi^t •itQttiitt •tttiiit ttii i»flmiai9» of fS vitli rtgixt %» 
nm&t&^bm m^ ttaklam* nmm:M^m %$& mmt^Mm mm mmMM 
of vltlmfttiiaiiig mdftmm of 0^ foi^  mmsikm$ ^ i^aty^ J I M 
(?iii«0iir Oil.) em t<a<frato stXoMit « ] ^ tmgm of 5*9 ^ 9«0 ift 
ovMfl^oS. o^turo (milo iiMI Eotttf I9$2|« $li« ip of ooUo 
ir«rii» 00fi8ido9ft^ f)ra« vi^ tfMvii ^ x t^gloiit Sa oaxtosr of Itailaii 
ooiSLo F«wtl.@UottO C 11^ 97) tmaA ^ rosio fifm bolotr $#9 Iki @«$* 
Xolitfkl (1993) for ieotfoieo aott«Pil»od o soil v i ^ fB iriOaiio 
vmifiiim liTMi @»1 to 9«9t i» tHo lovov loyoto of IdkO OiKO looaXllijr 
tlio yB foXttii fooo otoo to 10*1 ofii 10*2* <loAI9r49' oai Sogia 
(1999} fmixA that loxiatioat ia miX pi Yolaoo liotvoiii 4 aaA 8 
liaA at tfTott oa 4t«rto of ioot*i<iaiot «aUiag oa mvpmt asA 
fiao tftXt ia Sataii* ftui pE of Hit aoHAttf froviOti i t i t att 
oitywio tlMt i t oattiAo tlit «a»co of yS 9 to yfi 8 i i« ait 
groatir afroot iawt i aMtr«oaoo Hpfla «grttt of ffty»^f«^ 
TUllllilnililtl (^oaoiilit 1991)» %m §mmwm,§ tkm oriiatxy ^nofimm 
tioat lOtmi ia tmiX 9H aro toUovoA to tiairo l i t t lo tfivott 
offott oa to i l aoMitoiot (stoOkUt 1992)* 
26 
iaf«<tiavf juvtmi^tii of J * J M U M »»iii«atMl B» ruailJ^ in vitro 
ft% l»H 2 to f iji 0«$$ i>ir««iii m0>m, fHaos i^li UH^^F A «eui pimst 
of 4{) pufooat o«»)>oai H&A^ln nil?* fiiyaaEO e^ iift ft«oir {%$$$) 
otvidioA th# off#ol of wlAtxixacoo of pi ( t to 10) om tlit mofwVftiX 
of a ooiX tii(Rftl»i4o l i r t i i i lH i opf • l*ovir tango of fE ( t to 2«S> 
leiUloA Htm wonio Itt atMmt $ iii»sito«* ^ 1 ^ « M^or mmg^ of 
fB (11» 4) liio guyvi^ ftd mm oINmt la liott»i« Eovovtr* tlio 
notta^Ao ourviYoA for oovofol. ia^o IJI tiMi iis>1^ «r fttiifo of 0, 
(6»$ ^ 10) * @0MBi«)PVil3^ o (%96§) olio<nfroA Hmt OacoliOik^ iod 
iafootiTo loimkO of g« floytagta^ Aotitofoft to 4tti otttfo ot » • 
lii^or opooA in « osat ttoitoa ^Miooi « i ^ 49 ^ovooat mie^% 
4ioiciao i^ «tt |»H mm ki^t oooetai&t at $• 
laHi l»<^ k«oitt tmm» Btmt (1990) Isntiii no oiialfloottl 
I^ iott ooftooatxiitioa In i too^ io ptolNilAjr of l i t t l o oi«ttS.fl« 
«oYt(Lopioiit Of g» f i i i l i f im «»<l fnuii tlMt 19*$ yorooni oofioa 
iloadL«o la tfeto mM yhado aoA a 9E ««4 allooo* taiOHor lama 
aoT l^opiont* lla»oo C t9i9) ooaiaotoi oia&Iar otaijr oitfe oai^oattul 
39^ ototo Urvao of M* i j l i T t l i onopoaioi' ia luiXf Matov^a 
aolatlaa aaA otaorroi lliat pit aoar aoalorolity aoooi«apatoi tlio 
i f 
•p««4 9f tr«iMifiinmtlMi t i 4 ^ ntam* QlUmm ana stoU (1990) 
imluM inart 2se»iiiA to l»« l&« mat 9tM9i»«i%my (Begirt* f9i0| 
of liH* tat^^ipf lOiMif Hsiotiti^  #ff«tttlir« «M^^lte«ai in %kls 
9p9^m mvM iMi $li%«t|ii«A fl^t l^ fif«ir ipi tnhssa irifli §• f^f^-^ytin 
of tb« Si^t %^am^ tt«lli si^ t^ a nart tffittllv* iUiXrmmtm mA 
l?ititfimp^ tfi4| Eofftxi* IfiOt 0!by&9ti# «i l OMr^tisttiit I9if)« 
for til* imtiiiiiiiiS «f tisit ii«ttl3r«3l p ir»:ui«i l«v« 1>««a t^waA 
«(i«i ««ii df Asia^taiinaa Mtim^um* ^!^»A i^»«t oi^ tuitM imtiMiiac 
mm •%l«iB«t ftt fflMt |>H 7*59 aaA »oii»ttfetijr ttlleaiiii* yR inlit«ii 
ii«tt «««• ^ffiotivt Hifitt h$40x lii'AiiiftK !•» «ott««fttr«ll«Mi* Za 
•i«lti»tt i» i t« • f fMl irift (H||06i|) aaA Bedtii ]^t«Bil«l# fS 
•ftf licr« «tt i«i«i^ini«Bt •ff««t •» Iht liA«Aiii« of iisfoirliT* 
• i i i «aA tibt oitliOfttiwiKit of infootiiro X«vviui* OHIO Sofom 
C l^fftf tfiO) tWBA Wmt •xal&#Atlitt«at of |> %juA, • » * I * JialifflHI 
a»« tut h«t<Mti« of t i n Of A* I s m H t s y i i at « «iT«i («<»,) 
««• inmmmtA «• I M pE ims f<id««i f»wi $«o to a«d« 
OSttOf IC FRIBSmg 
}|iiia%»ftoii ooift to l»Of e«ii«ni:^ wpwnitiim* t i ^ x ^ riol.o%«ft% 
to iraxiAtioao $M onvtsoao^tsl. oonotio oo»oisitr«tloai« l»av«ir 
(t99i> fOnaA tbot ^iftiytajA^ fflrtWirttWlI mviM bo io«MitoiiMia 
i » Eiiisov*« oolAitioni fipoi^ oroi to i»»3r|r i a lA(a ooiuMHutimtiwi 
trott 0«# to l«5 poro«Kt» ?ott B^fiM (1942} »oportoft oa luiaXtorod 
roofiratoi^ rato of iosma ^fffSMBraiAifl l i a a l S i iuid»g ii»«r^ 
oloa f^r eovoral iioofo is i^lmtiotitt Ym^ j^ig te&n Alet&UoA to 
f «$ pmetmA n»0k i&iSX9 It m& 4 tovetsi Mt0l oolntioiii lod to & 
progrtioivo ftooUao i a o^irioa 6oaiiui9tio&« ?oa BriaiA aaft 
0ia^oa (1942} oHooivoft I tot tho »«iio v^m <»ta3L6 i»o aoiataiaott 
ta vitsv for «oftfa3i^  aoatlm at 9?«$»6 i a aodia oontoia&aff oil&or 
Q«$ ov 1*0 porooat So^ oo iro3a «» o«8i»tlo ooiB|?oa«it«* 
Shft oii8i«»tio ipo34itioai of om«. aoaatoAoo luivo booa ol^iioi 
oiqpofdyaiiitoXI^  l>3r ie»«9al4»a iaio ^jrp«* ^^ liirpwHtealo oo2a1^at 
aad o%oomtioa oa ooaoenltact vo&filit ^«ttiso or ooao elkmt H f o 
aotlTitart ouelt * • i^^fttloiio of tho «na!Otorjp oa£«ax*« Sliioo 
oapiNTlBoati hAVO toviotoa tl&at 0(»atrai?gp to tlio Ylow firofimail^ 
oapvooooi l a tho UtofatnvOi tHo otitl^o of aoositoAoii ia i^ oraoatH 
to votor* tt fiKf*fmm»ati.» fifffffyiff^ . for iaotaoMOt im laMon»o& 
9 
Alfhmic^ tat nMMiid^ «»tioJl« i s ]i^ «»B«&lilL« to im^Kr* i t 
8IB9 not 1i« •fuaH^r 80 in a l l spt^ltw* tiirHitiiai (I9S2) iwiiift 
@2i immm^ reflation t»«tir«iii p»i«ftti9a imt« of ^ o oiotitofr 
6»f^ lX& aiA lli# frolato oonoiiityifttiofi of »«d&ft %M ^MM fHori* 
fom 34i3irao of mi^^mSmm tMmk «»& HsiMttyiisdsi w^ts, 
mmm %if|>t Isiit tlio ini3ie@;I^ A rato mm f^tm.% tO tlMM to liast in 
m« 03^0 of l^iisrft&l»iE3 a^«ft ^^s^ «^^ of im^^bifiisiifip indioAtini 
f ooffiili^ a moro tm^& ir«t«r ittf IMS i»lo tlio i^mov voitt* EQiiiitia% 
¥«i&8tfi!i C 199a) f o i n ^ out tliftt on oXtianMitiifo ttoOb«ai«i Kosr 
ftlM^ tm opoTfttiiroy i» ttOM.Yo aottot of oiOM t^io v«8ai«ti0!i« &MS^ 
a l^woilliity mm fiviit iioouoooA f w niwitoAoo tor "B^t^nasm 
«Ai apfooton (f94t) OBA &«• lioooiio foitt pfo]i«l»io ^YOII# Hit 
olM»oi;ftttioiMi of Sti^ liooiKoii (1942} ifho riq^ortoA thai tlMi ovoiliiif 
•iQMixioiiood Dy « noil ttOB&toAo (lIulMJiSli J iCmlXit) t^KurUm 
iMMMioa ia lUjitilXoa imtor vaft i^ odaooA of toy t^»ottt 19 jtimtto 
ikiiA ooBVorooXy tliat ^ « M ^ olunuilcoa t^ ir iHti«r«io» in ti^fartonio 
•aXiao ovoEittiaiij^  \m9m to sroHnspoM* 
in oKfivoanont oonotio ooaointmtion (inn BranAt 19t9>« 
3K^ 
etone«alyiitli»a» •fttimO.tttl to th« tfm^ of 0«4*f •? i»«r««sl Saca 
ithK»mt$ 1938)• Sim Ai^tlam Si»r Smmmii^ im n^Rit t tii^#«&t 
"ttysr lli^t«A 0 i i r r i i ^ {QforXw and S « f ^ t9S2* If99)« ,4«<|f^ff 
l a ft {;^ srff&&0*» tsoluti^zi 9f e%<rut $4*^ m ifmmliM^ 19B>% ^ # 
h0,mm& fieUi&M imx7t»g i n ec»:&omtr@6tliia» li«1t«e«a 40 nM ISO idl 
(atai« 1940). m« iiigyfto pg.aateiiMattgi^ $Ms3m ««»»t 
&mi3L al2Ldif» 3ierviir!a3l 9jr«iptc» 16 4 J I ^ (V021 B^ t^md aM @IU^ i«^ is« 
6f #«8M>?igtaftti»is« %h$ iB^ammUm m«t«l(&tw tupuiUtt* foM }mm 
VftftftflaailiftA* lift Iffjpfa* of <&• t.TrlfflilMI «»& J * I m i l l l i H a l i ^ * 
rfttt of pa«BU#» &• gfiiiVftaiy im^iwil^ prnp^rUonA «» «bt 
«fta««»|ya%lfta of «ii«to»o or ooAiiM oii&oiPidi Uttwoitt 0 Ito l»$ 
portittt in Hio ftoAiwft (Mmm^ %$3t% »«f«» mii Bitmammm 
Bttmsfn^ 4994t tf«liioti&ii« 1992) • tim owuat of f&siii r^gRO* 
f«nroi fiwR tho ofiaiiMi lo tlio so^«i io ooaoiioxoKLo* Xm 
tiMtWkH vfttor l.i»nrfto of g* tlfMUIfHllii Mna^^o o iniiMio of 
fliilA o«iiia to tlioiy OVA ivoltsBO in I0«8 liomot fef iarvao of 
A* JMttMR ^^ •MBO taak tattoo 74*9 iMMaxo (>MAii»tol»t 1992) • 
s% 
tiOiiiii plfto* i£Ls» #je«vt» ft mtiiktw^m tisiMmm upon liui «iii^«»« 
of larfft* «iMr«l.ii« teit «b«r« mw^ m oDi«y«i^« diff«rt»0it 
•oXutiooe &Gd ft pveiKn»i0«A ii:Mblt«y|r «ffi«ltt Utttii^  t i^t INiv»» 
Xopieat ^vdid not !>• ««^«t«dt otli«r fioititi0ii» diA iM)t py^vvat 
iUl%Qlli«l0» BOVWeVf on ^ « QOIKMIXirfttiOII o f t i l t 0i8K»1tl«MI 
in<irta««dt ^ * msa^ cr of l.«rfaio mofgiiif fo i l nue^ KOiljr {Siro l^i^ iiit 
l>iian^» oad ^^iiiooii» t9S8| iisUooot 19^1 li | %$$$ %} • H l # 
omotio proooiifo s.al^Mtoft luitoMng #iiXs$ iu>v oonotlo w^m»m9 
fG^ULitdtoft tbo ffo^oft* Waie sort t^ movert bo on oTor 
oii^UfioA ivioof eiaoo t41^ ooii (I9SS) elunrod i ^ ^ j | * f f ^ y ^ H f U j i 
iKhot mo iNito of Imtoliiiie mm fiXtovoA j^r tbo ioaio i^mpme^m 
of YoUoittt ooito aoA tliat oooli offooto ooro yoYoyoiKLo mA 
oottoootod wittk soliilltiir of tho oJioiroot loo of oosr ool^ t tootoft« 
Otiior ooiti hoo olkOim tlwt AoxlcMir t2io IUI'IOMBII pvooooo# mm 
^^ &• IttHaA ^ iaoroooo tholip iotovmO. iijrirootatlo yrooouvo 
1i? optalni of oof or (foxida* f97$} oaA oAtmgoiiUitio ootlom 
liliyoai^ IttorooooA o«KOtio proooiupo aioar tbovoioro Oooroooo tho 
offioltaor of tido pma^m wxA poiluqpo ol tw lAio v«lo of lMitiiki»«;* 
uiUoa (1998) oaA 7«i>%«lfm (1961) OMgootoft that Hio 
Imtfliaiig prooooo in 1 * yf l tr tHit f tmt ^M 4* tolrtiti,4n 
io ooMoi«to4 oitli •» i&oroooo io poiiNMMlltjr of ^ 0 OMO 
to vottf* Shlo olMomrotloa lioo oloo booo a«4o for j * ^•teitptM*^ 
n 
iMMfm, m$ 1l)» numinm Um^ mfd that gasl«lm*tif^«iarli^. 
in ttftlttULoiMi Of «(itlm «b;i0fld« »h9««A ge%mtwf iHhilnUmi of 
XtoeliwMd (I9#d) pointtd out thot ooljyitloBo of ooAitn <^ L^oxlA« 
tttt^iAaBOoft hy t)io py9««»oo of otiiot osXto oxiili os oalKani 
olOoxl^o s»e toxio ^ Mtiiig ooU^K ElJLoititityr omi a&l>lr«rt (1957) 
oui«g«itod l^i&t io» trsnopon s&e^ lio iovoXirod in fiotcliljie; of 
oggt of iftlr^^^gft iMllaiil.igiiii i»tiii« Boe^yo C t9«»> fonaA tbot 
ooaeoiitratioBO of eo^iiii Olilofidft >oioii 0*1 If opf>OB»od to 
olKUaa3Le%o tho h&t^iing of ^ ^ f ^ f ogi^* SSio dovi^ kopBeat of 
t&o XmeweA of ^» ,^f^a^ft ii^ dietlJSod ^at^r i ^ ^ « iraHoiui 
oosiooiaifs^tioiso of ooaiw «sa«flio eol»tioii iroiroaloi tkaM ^ o 
posroMitago of tho hutciiiBg of lormt 4oo]r««»«S «it& ineiroaoo 
itt t&ft ooikMaaitJPofioti of ®o4ii» OblOfiAo (fiii«|«lct Hdtrt 
OhiUcaaro onA ^ailt« 1918)» 
19MI iinFortoiioo of Oftllio i a iaAiuHog «iofaoat£«i«ii% of Xosiriio 
<>^  ii« ffifffiftitt li«i lititt otiidioA lijT fa3r3«r oM ^ItloOk C t9iH» « 
i^ t oonoottlxmtloa of oo4i« oliloviio oteat 0»1 f ovotat to 0*8 
S>«r«oat twlioatlMioat oooavvoi fsroily lAiiPOoo l»o&ov 0*1 pofooat 
tlio aot&vltr f odX* "sam ootlom of oitlto «•• aot oi^ plar aa 
ooaotlo offoot olaoo oanotlooXljr otoiYaa.oat ooXatioao of i^ttoooo 
oaA Xaolooo woro laoffotliTo* Hovoovor «lio offi«l«ao|r of 
diff«y«at otlto i a iaiaoiat oioboatlHiMt vavloA* Oasr<^ «iA 
•lato woro aovo offootlvo thoa aoatvoX oalto aaft i t «•• ouifootoA 
91 
v«ft«ti»ft a)|^ • X|0 m u^m^ (R««giti» and BioHii 1999)* 
DttttUtA m^mimma^^ i^ «& inf•«lly« •«tests of ofbiv 
•p««&fNi lisY* m% hmn. ««anl«d «mt« atgtam ( I f io} fi»wiA % « | 
«]|# ftMiUAa »f 0*111 i««iiM lOiXorido to U«ik«l»oiittt« ^ oivlMtt 
Aiosli* iMiffiM {0*15 M wiHillK lii«af%oniKl«} Miilaiiiitis ruAMittc 
m4fmt& iftar^MitA tli« li««<ilULa« «f 0§m «t it/> l lB l t t iBHH •»§ 
li^4«i»i^loxio Aoid uftAtv o p « oottloSMiig e«rtea i lo i l iot 
0#09 K •oli.vn oiaovido inofo^oA oxohooisiffiomt ii|»to 90 povooRt* 
^os»-lliilt ond Al««r < 19O) fou»A tluit tho iawiiOfttlHiOAt of 60 to 
30 povooat iafootivo )i8r9»o of £« .^ft^oyiuo t o ^ pX&eo in Bttylo«e 
teaXwuooA OttUt oolntioii elb ^ $%Z vi^iia ofto bony** &»cni^tlott 
SarX«*tt ffft^t ooXatiott vitli oir vitlioiili ooiliiK osylioiifttt* 
GAtZOa BXQgAarQI 04PAiCZ«Y 
Aft iMfOltOftt OMVMltOTiOtiO «f OtU i t iM «atlO» i«iiMi«« 
•i^oolty* viiiilit Ml HkM mm% ottif itt i* io a ftOMrauro of Ulio 
•ajpftol^ of tho tilftr oBd oriMa.0 ooIXo&io to VMOTO yooltivo 
totiw of ftlUiofaivoIiftto of Aoao fOMYoi 'pm 100 § of ooiX* 
tlio OMfeioago oopftolty inarloo vitli tlM oMWili oaA typo of oior 
94 
And o i^puilo afttt«r» Mmmmif WKUJI # f hmi^ t«di«r# «r« leltttm 
ift ^Hk #3417 and AViMltt »«$«•» ^tgr 1s«itA to tipT* aiigMr ««tl«ii 
m»v of tlioso mt9i«»l9 tlkat tiSJit i » tin* ostioiiit f»m 
«olXt -v t^fl^ s 4io %» t ^ diir«e»ifjf in ootiw r^tttasi m^ #rcgl 
^ i X gs«up» «a<Kiuzitt9«t* ^iim e l l t n^sotloii of tli« miX pmn.^ti 
tbo s^€latlY«^ ik&efi ooaMlliittioii to the odtiom o«iili«ii}g« pe^pm*^ 
tf 70) • tn mot tioil 3^Poii>Oi 1^ <» <sOiisr oa i t^ t * o^gsisle »i^ %«p 
aad onMoa i»ciSiant^  0^1%^% oorari3 t^<A eignmoantlir nith OIMI 
omthtr* Stio r«ilaMoi»ldf tietvoen o3e*#atil.o n«tt«ir ani ^^loa 
OX«llt|IIkf« <Sf^||^%r S'3!'Q^d4|»i ^ 0 , M#MBI$t «OXrgtA^<»ll Cl^SAf CNWOMft 
osoimttio sotoftfOiit tlit ymfio of fJio ootloii imelioiigo oopoolty 
mmmistH. m% 10«»ao«& «o tliat AoaouaroA m% 30*i4i^''Q i»m 0«96 to 
0»99 far oUoplitftfti iaopilito onA i^wniOf 0«#a to 0*7$ HUP kooUft 
Miiovolo ftiii 0«99 to 0*99 l^r oontwisiUoMltoo* f2io ootlMi 
o»lliaoso oavaoiti' iaorotooA * t hXtfkW to^povotoro 1» o MutraX I 
oootato ooXiitioiii wm o^ay poitXjp voiwioi 1^ ^ lovoiioi Hio 
tiBipffratnro tcolit* iMs aajr lit duo to tbo otviiotti]Po&. oltov«tlo» 
$3 
i«»laa(«loii idii<di ^td t9 ti lt XisTf* ift«r««i« l a e«tloa mmiktBm* 
6ft9ft«l^ at h l^«r tiMiQNVttlwrt (ir«dft tad H«raA«, 1971). 
mmmmmmmmmmmmmiimmimmmmmmumm-
1% in tt mt&l kmwBk f aot tbat iMlfo oatioii* and aaioaa smgr 
•s«rt m^mifie inStaimoaa iiar«:yita& ta 1^«Lr aoatnifitliea 
tavaria tiia ph|palaaah«siaaa^  eaaatttaiioa of tba »aftJMn aaoli as 
aamatle aaaoaat^atiaa 0v p8. (?aa Mm&$ 19?$)» SoMKiHrviUa 
(19^6) iia«i Kv«iim*m.mm •«(3Lt aoltt«i<m aa %lm aadtnat »o^£l.a6 
t^ ir tlia axoinxaSan at j^aaplmta lan aas imlfirad mHi Haasrliaaattt* 
aty^a diaxlAa* &«iitlaii a t liiaaiiliata iaoa tci Hiia sadHiai aid 
aat impair ^ l»a adtwatagaaaa* liaialii^ at aal^ altai asetd saga^im 
aal t i aiajidy ar |ai»Uar sava a aigmtlaant %tit aaall y«^^atu& 
l a aottbar of J|* aa.a'^yfi^ HOXMI I M ^ raacibad ^ a Sinirm atega 
lMi% daiatiaa af yotaialwi ««« diaaatv^aat f av air aa ai»nBHi 
da'T^apad ead a l l iriira advMmta^ r affaalad* {"atMalaa aar l^lay 
a Yayy a|)a«LaI »ola l a tha daralapiwit ot g» f^ |^ |ffy%i^ « ^ I t a 
ai>ar« ttm I t a isaa«r«:i Mala^iaal faaaUaaa ar tha aatldda 
Bay ^a vaiatliraly aova niraaaULa ta tliia laa ttioa ta aalaiiai 
aad saeatalw laaa (Kathatala* 19^9) • 
Saaairvilla (t976) atiidiad tl^a dar^ t^amaat at iafaallira 
larr&a at ii,« "^ Q^ ^^ f^^ p i» tmxt^ aHaga in aalntlaaa* dteaafltag 
l^a aaatNuitratiaa at patasilua aad iSBiuid Idiat tSia dafiOapiiat 
H 
mam ittpaivei i f tli« «0B9tftt)r*tlda of 9«tiii«iiai ! •» i n Hi* 
tt«aii»i «•• 0*86 idl «ir ! « • • itind m% «9 litflov 0«Olf iBiKt Hi* 
fjpOB ISO «i»iMi fd l«9 wMNi t i l •q^iaUr iGimiiia^ tt]^ * t9» A«Vi(Upi«Bt 
l»otii»iMto» doatent fem\xm Itd^ Hi* eft»wVk &BA dmwMpAmOt of 
J« ilfiffoffy-^ * and iMl^Mt «r<iiHlli of nmmt&4m mwm olitaiiita at 
f «i»i&#E ( I f 99) AamiMityotod «^at IXMiitvo 24f« «i»«a of 
fi|^iffff lUtisirao voo aiai«fifi3Ujr pxoXmigdA «I3L«I oaalX mmai^ of 
^ 0 l^vlh of frooM41vi»c aiuito^lio tiltto PXMB wa0»w o 
oovartaiottft to m hi$^ ofjptfilo ooati»ii of ^ t ooll. (Oiwltonlt 
t97t}« mo ooil» f i i i i in ov«attlo aottof ootxlosk io oeaolAiViA 
to %o fKvowiOao foy lio<dBiiof» aoiroloiiioiKt (ir«B«o« %9$3)* 
flio soot mpoytoi^ fiiotov c»irit»iaf tlio t»toI wialMr of 
»«Mitotfoo itt tlio to i l io ffoViililjr Hio ooomt of oooily 4t09«poooA 
ovfaftio luittoir pvoomtf HAo aojr %• iaoroMtA iiipootljr I r orft i io 
7f 
I f 59)* £iiflrtf}»« of oai^y^ •^«<»a3P0&«& orinsiit eie(lt«t imM to 
ixioapf^oa popiOations of mltismimemi$,mm idii«l& &i% tiim i»soiPifto 
^nmmm9& lOoi ouppljiie for tho »s$9»>1iio soli fmigas fiodisii 
Soil oi?g(»io &9$%«v o^e^ftson of wmt^xmt of ^X&istii i^ M 
aiilaa3« at a l l otagio of 4«owpHitlslo«i ffi«<llt&toA ta^ mi% K^ oro«» 
trasr of aaiiiai otid p l ^ t v « o i ^ ^ oto tt«ft« «$ of oeHtflost oasclio*^  
hilfdViitoBt OIJI|I3LO (ioi^ Bfiit oUaaraliit o<^ Xtt!loo% tnnHoolSnHSiooot 
l^ ootsliMit iPMif Biieliltftii^ f psotolxuit ffttot olJUiji vttMOn ffijilnif 
ftlooboliit tM^y^m§ ]KOlo»«0t o«va»ilo «koSAot li^aniiit ^m»t»$ 
%mmikm$ lurAvoooi^ oiiOf «llMXoil*# pi^niBlNi moA 9iShmp psoioolo* 
^ o oioo of poJptioloo in ttko oitaaio aottiTi %lio imttiapo ana 
olmaAMioo of aiofoofpoiUBUi ifKfoIir«A» tho oittiit of jynianlAUly 
of Of Sf I*! and E» tHo iiioiotsero «o»ltiit of o o i ^ Jlto tM^omtasrot 
yH maA oivotioiit pi*«i«»oo of iitkiJlMt»«3r onbottttioM (ttam m 
tosttiiMi) oto* «ro tosio of t&o sojor fiMtoam i M ^ ioflnotuio tlio 
veto of oftUKio aattir Atoonpooitloa* Bootovia ooaotltwlo tbo 
P9 
«o«t tt%«Ml«ttt Wimp «f ttl«f»o«rirtBMMi moA in «o»ittl f larUX* 
f l i i t fiiiir« «ftr iiioy«it« ««p«aAi8e oa t i l * 9iP£^ i»li» tt«l%«r oonfcttt 
mm m^AX «fital>Ui^«&« Xisfest&^atiosae o& §» ai^JtHliW i£t (^ia»ai^ 
%%& %9 ^ « Qaii9]l«ei0tt tiliali an «xlra fl®i^M.o«tici» of o«f aieiio masairo 
iii<iir«ts»«i lli« toX«p«iioo of ^10 pliant C^on^tTt t97^>* BiiBS3.ierl^  
^oa^iKm ( I9^ )« Q&Utaet C I9#U Ootti^ MUolE (I9f0) ifflA i^is^af 
(19541 Aoatloii 1^0 t>«iiofl.«iftl. of^tol of f«ra3r«i^ 4 mmmf on 
H* iMllgtfl^itlMllS* ^flii^'^* ^f M* WMiMlMMUM ^ ^ t voo^ of 
potatooi tfoftt^ «pi1ii i»vm^^ aomiro iotOlOfoA oii^lfiooiita^ 
novo ilovlar ttnoit i a othor 93li^«# itmm {199$) «n^i«l«A that 
tliio «»• 4ao to i^D9»io)o«l«ia mmsm tn tho i^ ].«At« YMaltiaff 
l a ii34i}it iaovonfto in voolotftnoo* 
T^io of a«a»yo uppUod to the fi014l iafXttiouiflo tHo i^ pm»* 
2.atlaii of a«ioto4io Al^«r«itly* Zn feanB3r6V4Niioai0^ o& p3,ott 
»un)»ir of ff*^Tliffi#iii voe iii«fti£loa»ti^ lonor tb«» in tito fXoto 
to irlii«li •ytitlolal. forUUoor voi «p$iioA« fho pofalntioiio 
of MlMTIfflift onA rmlTiliBiiia «oro oiffiilflooiit^ lowiv anitir 
n 
X|^4 W^ tr«t) Imt mmm not afft9t«d hf altydt«& «iiA ilioaiiliftt* 
wmmX%^ in ir«<^oli& i^ in %otli total o n b t ^ a»d mXff^i^n of 
«il* J l l t ta i l in ^ li^em »&^ ossd ^ I t 2o«« %tir «str@x^ of 
tho S^ Ofl^  aaai iii% t ^ Boa^ t c^ Mt^  Qmmdk oo @r$^t^ JUso^ tlv®* 
tion of M* -qi^ ffTl'a^ »Mi I&GA S ^imlliT <KXtifft«t of ^ 9 em© mXl 
MMi ovm^fi laatto r^ i^ oaovod (Pott^ MJPl&ii mA Hortoii* 19^)« 
«IW«tMMMiMIII«fMMI«lMH» 
Ono of ^ e ttott mmmAeut m%&cm for ooslfolMsg ttsmful^  
QWgm^imm t» t!i« ^msioal eetlioS ^tsing iraa^nv oonpoimii* 
0h«sioiaijB tieoH to dMitfosr mssr «p«o&9« of p«ito oro ^dllod 
t^tioi^oi* P^tlo l t io ero aiTld«<l into Taficmo limiio s^roofOt 
dop«tiaiii@ upoa Hit favpooo for i^i«li ^03r «ro «••&# Otc* 
inoiotloift^ tisoA foir imtet ooatsroX smd mesnni^m f»r nlto 
oottttoXf litti^iofitte im «otA oonti^lt fangi«ltos lov f^ wcH* 
ooBtfoif lUMfttoeltos I03P iiiMatodo oeatfikl. uto* (iMaiprfti 1979)* 
ZK ipoooat arOiiim# p«Ktloi4«3L o«EipoBiid» «ro b«la« iii«rm»liiiljr 
ttood iA tlio ooatvoX of pooto of »«&# •alMklo and pXonto « i ^ 
ttio yowilt that aftiv of thooo «lUBlOia« voaflli ISio miX miA 
pmviMt fo» lo»g pmeUiB mmim u^dOi to oo&l sloro«o«Ktt«lMui« 
FtotiolAw ootto laaAor « hmmA fonco of «li«a.««X tirpoi oaoii tm 
# 
«ay|»Mi«t««f 0TgmKA9 w i l i e r mmprnmint &«t«»»«r€U« wmtmi^m^ 
fiX'oafttltt 9W olii^fttld «ii1totMtc>«» anft i wmlt^w of iiiBrfi»l« 
e«si« plant dliiiMMi# amssolmm niKl nvifitoiit dsii l « c$o!i1ar9i3l«ft 
into til* i^eat ti«im« vltAm &t «lil» fIIM i« i^wmtd lijr f^^sioalL 
1960)• 
]plQ»t0 W ^fpittf ift f»ti«4i«X8ii«iitlil4»l. a&Q«iftat« mt 3000 | ^ 
in WA%m t&9 24 Iioiira (ll«@»^f lifii^ i^ ii GM I^NiMmm$ 19#9) • 
Cijppiag Iguana "atti** inf«Bt«4 villi g* gJilMi in soSxitloiift o f 
9«va1ltioft wM irtlfttnA oviiRtteplio«iiio]TO» mmm^vmiB^ U^mm^ 
^Mj9mpw9!ptmm and •tltyi«a» Alli»Mili« «l 0*a9£ inr I hmm mm 
iatfiMHiirOf |i«ali«%2^ %««ftii»« Hi* «^tttl««lji fidl^ t» 3^ «Mi1ty»1# 
Of pooUae ooto and Mpi^ ing t&on in nmmm^ « ^ * langloldot 
i^ iiOli voAttotft n«i»to#i infootloa hy 99$^ BOIMMUI ooto pooioi 
«»A iiypod i i r 90 nimmtoo la 0*0|}ft yava^iioa oy 0»I9(» a«MMPi» 
41 
9M iilASJttffiUI ^^* (F«Mii«iy ant Eiiop«r# I9i9)* 
to oovimH iiMRfttoAt QM Umpm 4U>»t«»ie i a e o n s iHi»B«tli^  oMi 
{map} i» ri|)r«i#ntttA i^li>«t<* 
Bx* By CQl 
I I i 
I I I 
« It 
SflBifi^ ft i[^li«(l Id toil, lit 0«d te> UO toft piT i^ «^ t«)ni tm 
^mimXmWmm er at 109 to ISO l i t too l^ or lioot«r« MI a U<i»iA 
nt a ^itpKk of to to 19 mm* titooneii offfootlTO i n ^ t «olX 2 to 9 
««?• aft«r opfUoatiott osaUMt voot*^t»ot mA o tw a«MAto<l«8 
9M aianlast f.ffitTilffitfllliit &^  %mxpmt$ktx»m not IN I^OII 19*^ 0 
(Qtto'kov^ STOoltailKOira A»A ^u^foiiiiui* 1974)* A ocmporioom 
of XitttlA uMiiiiaa vitu «FoiiaX«y iiiMosott ohovoA tiii£t tlio two to 
24 to 9S iiioiiio tho l i « i l i nmmmn. wm noro offooUvo (Odpotxloltt 
X^HHavot SttTOov a»A H«Botfe» I99i| Footor onA Oilioo% 1999) # 
Aqnoetui ooliitioii of MMSO» VOO fount to ko offttt&To ocoiaot 
iftfootlYo SkNi otoga UatfM of iMolmoiiit g* jMK&iMMt 1« iitttimitt 
4t 
kin 909S «ii6 90$t rwip««tiv«lj) «•• 3*9 ta i 8*0 ]^ «r««eit wm»m»» 
UYtfljr (Ii«n0»t I97t)* At lOi #t S# % 9 «iiA d iitll«Me» t«»iMMP# 
«ppMittiti9& ot iMMMi«»ii iNwait«ft i l l •xMl l ta l •oiitfttl of lAtem 
19$8)« Eo»aii ana OttoA (1961) fmutd t ^ t tr«ft%timt wM^ 8 nod 
to ipOlMui p9t 'm^ «f iiiii8g»ii v^rt fi^rt^toiitt* C!oo4 (S9$t^ 
i»«l»a3rt9d t ^ t plKrtat0iili^t3r of l)9€^ was Xm» %'h^n a|t3il«ft 
iai«a tf i«d t0 noslv^ fttltMltll i l l i JiifiSkfiflillfllUI* ^^ ^^ <^  ^nm 
m9m% «£f««tlir# at p 6*0 (@«3«iitt« 19f9)* nmmw C?9??> fumaet 
%9p ao <8&e« of thft mix* B$M$k%m tm^t» ww o)it«iiii6 ^ 
Hiatoiii ^arlitf t Bvoolitt emA Pmfvy (t979) liitti g* gftlialnit 9M 
thftt li«liroMEi 129 to 1820 ^  fnflia>ifftt l>oyfttO p«r 100 ff o^Ll wmtm 
f f i t m t * ifplloatlott of l>»]3 vislttiNi «xi6 IBCS^  roAicMii tlio «iMi1itr 
of XtttfAo «a4 koot »oiiil.to mm% o^taljitd vltli IMS} ii&stiivo m% 
300 Mtroo «liilo wii^ SSOP «t 4C^  Mtroo por liooturo (Oit^to* 
flufelioiPAibroim ond duHiif t97l}* 
IIMI8IB0II vlHi «oviroI otlMMr ooBpouaio onA aoot of tho -IMIIICOVO 
found tlMit ikiB««ea iRfO tho osooXXoat rtiolto ia oottttoUliia 
tlio ^loat iMMtttodoo (Stodlo o»d Ooodt I998| iri#i» 1960$ Slrftt* 
0 
0i»i^Mil ftM Siagb (1974) •taAl«A Hit •££•«% «f swm^tt 
th9 m&SklvMM'^ # f I esA F Ifnt M^m d0»M» ir«rt ftnttiA to |}» 
(2«a«ilMtfiMllf >»dlatlilirM'«^^i9l^^ 
e^mmwiS^ xm^ ^ mntmit root mmm§ IKIU wmf9k%% eXfeXta. wmt$JL 
&ni longr i^ i» 0 i ^ « r iH H^l^iir t f • a ^ « i t o r &i»i»3fpotit«& $it 
«ft«dJUi@» (Almait W9XB9K^!bm0tk m^ &ittt«rt 1919$ KS^aa^in enA 
Oart^ ofurfiia 
OgrfeoAtvan &MI lia«ii r^|l«t«r«A Ws» mm M» «» iascatlQiaa 
44 
Coxt %9U$ Pflsnat %$U§ fsmApB9^^ %9^} «oA M I^NI mtnliar 
til «»ftiaNix «<d9t if««fii»« Hiibsiiuyttit £MiMiliii fyifiMnBi 
Aai JHUBdilllii tt^* #a AtrmrlNrxiM (Uf<lbiv» aisok«B fizii 
Bfi&i^ bcnifttt 197?} * I t i« «ff«<itiv« itoHi «« tsi ooatftcit t93fil«a»« 
tmA ssf»t«ial.e ««si<iimt (S9dMtle!l«&i f9$7} mfm»%mw mt9»Sk^^ 
und B^t* f9t7| Bi^gm^ a»& Qiil»t f9$t| Cs^ *^ iPiit^mm» <^%t9Xtw^ 
•ff«Mitiir« etgalset th« idiite«%ip mmmum$ smUkWSMi^ MamMXl 
iBmmsm^$ %m$m^tm mA Hatliiteislimii* I97i}» 
lauiGisi mA <!»m i I9?f> ^^f« otat«& that i^s%c»fftiPim a^U«ft 
to 9W$^mvim ftt «^^ O t 0» of &»1*) P«P novo «» a f«»)»UoQ» 
mfT«y m^ iMoiAuot iNiloir Q«5 ^fsi* Xn dOtoaS^  pruotloo ^i^^ 
iitataA that ai^plloationii »««A h9 mtiS» at c^gO^r (S to 16 oi£# of 
a»i«) fisf aoro i9T aAofftn o^ ooatvol of coot vooitX aiaittlto in 
at3Paii^kofV!l4Mi» 
a«rlml^ i9raii appUoA to tfeo soil, to ooatroil t^o l ieo iMto 
%9mfbmmm ( i t ttlW^^ ri^  ««8o in so i l asa i t ««« i^at offootivo 
OKUilatf 9€«7 aiNI 97*2 fioroaat »ovt«Uty at 2 aai 2*9 ie« pm 
Hootaero (Otuia^iilo«»ini| a»A iTajfaraj* 1977}* S!li« pUtm yooilviai 
toaoai aptiioo^^tt ^ ' oaxliolUiPaii (1 lis a*l«/lia) liati oiiillliaittlir 
3.0V i»09ttiatioa of xioo toot ]Mttato4o# HllliwnBitllH *PP* «>iA 
!ii#iir mm jrioii woo o^toiaoA CFlNMiaA mA &ao# I979>* thooo 
49 
of <i8V%efiifii» Affidtttt HlHi niMitoiMi (&«dt t970) * IRif «iMajnii# 
0f ••fteftUPim •&o»«d tuat lli«r« ««»• m i^ixmmmm i a tli* 
fiOttiit tiffiTffEMiMi (?LP»OI) nidrt iaii«KtiiA i s rt»i4tt« %mtiiM 
da« to Milt of iiu»«JNi.1 i^i« Bmn^ mk ifAgytMidft iiia3l|r«i« 0S 
til* dat&t tilt t««l»ii«a3L mSPh&tv^tsm li@A s «6l«iJj^t«d Iti^f l l f « 
of 11 to I? i « ^ l^uNNNW tbt trai^aia^ fE»«iaa^9ii Iwki o luO^ f 
i i f « of $0 to ff d«tini in «dil. {iimmS^ m^Sk&m^mt^ m/k mt%m$ 
I t mm wmm^%& ttm% mghof&»e& s i i » i mt t*4 3^ ?ei mvn ^tmsr 
»o4ir«tiajr l»0Vi&»t^t» w l ^ s htAt llfto in •finfly ioin m^ Ll. of 
ii^ fmt ?$ 4ajni ima n t»t«dL aoiiX'&ftatioii tin* «f em^tLnmttS^ 
16 iNMlaift In mMik 99iX§ em^fm^M itaif l i f « WMI mi^mAn^ to 
10 to IS troflw t*i»t Vy tS votloi i^ioootivltF lioft nostijr iioeo^p««r«4 
(lEalto Ana Do»»iii^t t977K 
c^^fRsmii ptmiottaoo ^m lm»m»*A vith in»iiupio« 
npi>iiootifti^ aoYo ooiA «oii loid Xov ooil ti«i>or»tiiif« a»A tlio 
4oippttAfttion mm grootljr oooOlorotoA ijsi inalU memm of tlio 
ifottmhoaot «^iaf«ttointo4 bjr hl^ ooiX vntor oonttntot Mill i^t 
OF botffir ooii toirlovo {Otap$ frmmm^ fa»ttAtf$ Tiamm §M 
Iftvofio* If71} • C^teAofon nay l»o mltlootti to iftvpiA loNbroiyoio 
in oikoUno ooiXo Iwat i« ftoiovotoiy pivoiotint ot o pii of 
6*« to #*4(0ot«MM I979>. 
^ 
(B$ttitmamk aaA ll<i.«ylifti»t t9|€| Sftolaiaitfit 1997) 9f tli« •tiiarl 
flio«^iate group* X% m» tlm% pvmoahA %s Bmn«ttv wiA aifcUttaim 
C^BA i*ta*# n$fi sam^mf* nmAmt$ otimf mA e«^ b«ia« I9$!K 
i^ ttdWFOii i s a o^mcroljfcL «o»8i»llftMdii of pho«fliani<loii riiglo* 
tiv#a i>j GX8A i«ti«» 3ft8X«t Sidt«iriftftA« i^oovoa i» Hi^Hjr 
«f f^o^vt egftiaaf «iial^«gf o l t i^af cmA elslm pm%B sitflfti «• 
e^M^t nof^ Uy « i ^d t ^iefip«t oafti io* e»i oli itv liiiflB* oottoii 
|a»«i4i loiA oth«r lionf liopf«rtt fa@8it lioiit«»«» fsf lXi io* idiito 
potftto botilOf t i«« ld«Fft ftM othiir losf f io i i i is bootJtts* 
0tt» hmfm§ oeiliJMi «otlif giv«f mi1h« XmS f«U,«i«# Xoftf alAMnia 
f f t t i t fUm ftni ••» f3ii«t (0Z8A* H0U 
Choviliwi (I t tS) tott ta ft A«i%«ar of iMi««ti«ia«ft ta» th t 
oottlfo^H of ftiilol IMnni of nooUjr «»p1l# ft^dt JKHMMI 
Ifpiip^Mi fltta olMorvoi Hiftl |^ lkoo9liiiii&««i iQ^O'3^) wm offootlvo 
m 
AttA YifRiNp f9f9K I t s eftl«ft«jr i»ft tt«MiAod«t UrtillgjlhiiUJn 
(^ n Idtit f»eth wat«v ptQioi* --^Ml^lffii •I^ B* < ^ <»l»ii«xirii& ftiiit tfofl9r« 
BoiNnreTf iN^«»t ^I»a«tt9 iiat«:i^ il2Lfiari ^^^^ffiif H J M l SLi^ nnit 
ism mfm 1so«i<» tlii» Dl?f« EIM^ aiti QapttSi (197^) repovt^S tlmf 
«rgimo<3iiloxia«o ««!?• sBCiirt -t(»il« t» ISPi^ lk imt«if Xciafvi&« of 
ttiutttrtf «0ilAt Liti»iiM.at y|>^||||> SQ iNNiidii* of i^e»i^fliiddoii 
mm dotooloA {49%M^ Agnlliotri «»« Fy^aAf 1977) uliiio ?••% «M 
ir«l« (I97€) f)»maA tlio jMfm^mX^w wmki^m in fiKrott* SIM 
atsoopliiyio %«iip«ratiani ir«o fottai %o iNi^ ooo % ptoaoiuuKft off•«% 
Oft %h9 y«iltaal U f o of plioophtAilioii iStooovon) {2«f«r losbA 
jytwia^ t f9T9) * FOY ootfi t5°F Hot la ti^^orfttuvo 1io%««#ii 60<^  «»A 
90^Ft Hio voto of 4ll«a9po«3raaoo woo io«r0BO0A lijr o^foslaai i^ 
m 
2 dasm {nmm^T a&d mtean» 1965) • Oia^ia and Oia^ (1913) 
dtudi«d th« adsoiFption of dimofon on so&tBovjUJlOQite mid toianA 
thftt siaxliBta& adflOTplioaa oo<K»nr«d &% ^ .^O* 
Xa m aoid or alkgiliao aftieotis m€&tim§ t>^o&phmlQon l a tli« 
£lV0t 0ta@e of tlio rtaotloa ie li|rdro2.yeod to i^«ld ditactlijrl* 
phOBphosio aoid aisd n»0«idiet!i2r3^  obloroaoetoaoetaalde* 
(Mm <St 
PliO@^@ialdott l3l&et^X B»l3«dl®tli7l ohiozH>aoGto* 
phoej^&Tio aoid aootaBiido 
I^i6 0,n«*diethylobIoroaoeto&oet^Dld® i s Hirther doooopooed In 
aoid ets9%miment to 6ivo i^oroaoetoskOtoavtKsn dioxide ond dio*^!-
osino* 
aoidie 
MtMm&i«ia^XdblorQ^ (Moi^aoctone metli^Jl^ine 
aoetoaoetamid« 
Za an aUeaHno oiifiroimont* £ '^t^ **dio^^Ohloro«<iootoaoetefi:ddo 
prodaew l^dyotihloido aoid first ro^idly and oonaidovaliljr iaor« 
aiovlsTt aeetio aoid end titmX prod^ot being ^yoolio aoid 
H*li«di«tliyXobXoro« Metio axyoolio aoid 
aoatoaof^toiida aoid diatiiyXonida 
^ a ratify of brt»kdoim of p^otphiBidoa in ooile aad vatar 
wave oti&ditd in •3it«<^*AtB in ^ I d i klnoiin quantitiaa of tha 
la»«<itlel«« veiNi aMt4 to ISnm^ «is«l«xii» fh« hslf l i f t » t 
pho«phMdl«oB in ««ii irat«r tfik«» tem th« 0«ii Fraaateo^ Bur taA 
kept at auMexit t«Bp«amtiir« wan •^•utittt litir titiii twi v«iit» 
(OaUfovniA Oti«ni«ia. Oovpnaar* 19i?)« fhw ifmvilU tfm M U 
09E0«i|laS1|'tSi0Xte iUMWP^BBP IEI0I*# f ^S^S l j f lAllflPl SffiaJlXl^ OHM* K i l ^ , 
l0feXt ^^^ l iv is mart oir ^ft ox«o» of 3 td 4 trotl^ (GoS f^Ojrala 
c^4»sioai Ctaf^aF* t96$ @^» @iiio« fi«^d oii^ JLiQetioiio of r^^F^Oi* 
ffiidoa ooiiM ooatsasiimto ^ # mix and dridnago «at«r« &t» i t a i i ^ 
itsg i»idiiisvAour ^m iil«o ii^«»tlgoioi» ^ o oi^ »ei?iawa1^  wove 
oan^od oi^ t t i l ^ fonup tf^eo of ooi3ji I^^HAta nitli §00 iig <>f 
fluiofhwi^ii* For iN»i&iie <m@l^i» iSm m$X tsoXvmm mme mM 
into tliroo oooUons* tndi 5 m«9 long» «fl«r Slom l^^ ng i^ ttik 
190 Ml of voift* SlMH^ o imo 1^ oiootiption in otnploo of oani m& 
•onijr i««it onA o i l tlio oAAod plioi^liaBiiisn loaObod tli«oo«lti* 
i^ikovioo mth l o M tho total w^mfmtf ooo 0»o4l lunt ^ o nojov 
i^ortios of ftMoylMMiAoB mo fmM i n Hio Cotton oofloonl* \ti%h 
ol l t t tevonrt total ytoavarj van oaljr 99 ipovoontt tho noin 
portion of tlio oonpownA lioini yoooiraaroA Hem tlio top ooio to 
fivo «Mi*lojr^ of tho oolMM (OoUfof»i& Oioniool Oo^ a^nr* *9#9 1»)« 
n gr^mt ai^s^»r»lty o f iaeeerti^ i iwl i iAls^ d t^sKIs^ 9pid«r Mtc^t 
ednlie sod hmm& iU,m m w€lX QM .m iridt v&ii@« d f otli^r euoiOiiii 
as & oontaot IziseGtielde t t i ou^ i t eto^ m a i»tois&^ i^ i toa and 
( l i s m f t "PP*) was r*p9V%^ W UtM9Sppi4U ^ r«^ t t «»& Ptasd 
< 1977) • I««ti0i (I97t^ &Mi «Pi<A ii«T»»aai if i i««ti<ii i«« t i ttdittvoi 
li#«k»DrMi l«tt l i t oHAiiMii iii«»n^u>iiiini r« i t i l t t v l t b ttii«iM»2io 
•oli i t lott o f BftlAlgis&«ft 90 t l i« staviAt ir«0 i t i t X f Iwlliaai Unr t l i * 
ft 
(ti^Xf«« &i|»s>«» a»vio«t t9W>« ^ t 4i«iipp«iz«si«« <if »iXtt1ilil0ft 
Affii^ mun tauMititd %f oilMidA anft iaxnt (1977} # Bttaar in Hon* 
BiNMlei&ifii &f rnvMi^mik in tlui oljiir pltt» «»r«8iii.« »lftttla^ fir«0l^a 
(0ygaii»tal&i»ral doin^ts mm r^piAi Iialf U i t t % 4iar>« «» «ui 
St«viXiis«A m&M^ mtMm mm att m •fftofliT* in om i^SMriiiii 
tli« wmMamt of Ma«iaito» (l%«3^  Uf^t 4 Anam)* fli«8« 9^irf»>» 
tions tmBA •ttpfovt UroK %• mifls of Ooltiii «»& Eontfl^Ml (I9i®)« 
Bt^%»^mA, doppftiotioii «•• i^roba^ iai« m^pt tmB(%99 ift ISio 
4i«a^ptiirta«« of KIOAHIIOA im tlio ooUUi {00Bkkm$ Kl«ila» @to^«tti 
l«»gt Wogottol anft BltfiBiir* I97t)« 
molotldoa tofvoAotlOA la to i l * UMmm9 to tiui oiAiat of MlAtfedios 
ttoOhonUs «fei«b woo oaiolyooi %r oiooyplioft* Wolothlon iograio» 
tioB not wmtti (90 to 9Q9( &» t4 toumi* iopooAiim oa Hio Igrfo of 
oAoonftloii woo Idi^or la ooUo oiHi l i i # ovgoaio aottor oai 
9a 
m49WptSdm waff yi»<bi«tA hf AMHf«ii«tUi3i of m^iX m^§ti»i^'ms^%m 
«ii€9eiEiS pm%9 ynst e^MiHf &i^l^r mittut iit^t» JEIi«i oni lk«ftt 
h»m«ip& m vtax m t&ie 1^ »vm»9m^bm o f fi«iifU«i» !^!IMI «tem^ 
OiQrd«i«lpn «a«iii9Sl (0*0i9fQ OIMBOA 99 pmfi$mt sorlAlitar 
of ft«eial. f&nm of tho «ifli« vooUjr i#liiAt ^g^iio^a j^fllfflffBH-
ftftor 48 lioiiro (Clio«4ln»it t9t8} • fi«iiAI» «iiA 0O)MI (19781 t«it«4 
•x^ittidon «^ftolftijr!l (0*0^ tA 2$o • ! ofoftar/trot) for %• mw^mX 
of £lMMUl JkSiJbift ttVBS^ <^ riotts mMV»««^« «»& iftuAi tbM,% i t 
&M »o offiol t i n 24 iMrart* lioiriftw t^ i t m» fmiM to %• offootiiro 
9* t OBA ff i«7» ftftor sprayiAff* 
Hotoifotos ftXoo ootttgpoltf lui4tt.aft poglo* pooto UHdUBf ia 
ffoULo •« ir«U m thoot tootUti iaiA«r VOIMI* liot«o|»«ox wwi fmmA 
to ^0 offoitlvo ogiliot ni^ tto iroot«ro tHao •«ry Xoivoaiy pyovoatiac 
$3 
X& A!3jjkidu» t9l»L i^«ii« nil* *<i%lv« ia@r«41«ii% of mtiMifBtox 
li«xl3i43id4M* fWii<si^ H»# xii»ata«iAts mn^ m^:E^tm.$m} 9m l»iiiie 
inmm^in^ ii««a ia tin* oomvoi of pints of »«!# «iii«Alft isiA 
f i«ii% mth tli» yotuit llmt eaiaar of tliteo ^oaioail* mam iStm 
«Qii axiA p«v»ii»^ m» io»6 p«rio«» «iii»iiiff Iwfii to noil mlmmm 
or#i«l«Mi» 1310 offi^livo tiHMiotiikOo of to«tioi4oo in ooii 
Yorioi jfiran o fov iro«ieo to oovovi^  jrosani» d^«iAiaft n^a Hio 
otvttotttro Olid iifopirtiio of tito mmpmmA AHA to o^tsiii oxtoot 
oa tbo ovaiiaMiity of aoiotoro ia ooii* fh^ "fiafkumMHf ia 
f oioiotoaoo io %oot iiluotvotod ia tao oioo of iaoooUcLioo « 
foap iiMit«aoo« tao ai^iiy toalo plwopaatio Ao aot poxalat for 
aovo tlMOi throo aoatao ia ooatfiot to ooao of tao oaioyjnatoi 
poyioio (4 to $ jroofo) at aomal mtoo of oppUootloa (8al%a Boo* 
$4 
eirtft Him iBOtt p«»ii»t«ii% <so«potiiiiAi 4i«ai»]^ ««r r«lifctiiri£ljr ^ d O y 
vlitii oa tilt «oi3^ fmrfhi^i |r«l liikfA iiMovpoi*ftt«A inSo llk« eoiX 
tlity a3p« v«t7 s>«nii8t«iiil (Mirar4»» l$6i)* fli« pm^Smttnm of 
««&« fllia«xiiiftt«d li3r4f0inBri»9ii ia»««ti«&A«K i» am liftlLl««»i«» 
ti«ptaiii3«r ^poiiit and diiliwyi •» I lo 9 2r«a»i« On 1^ « d^«p 
I9^>« ^3aim in ti3.iN» fli« sfngloii of «pr«at attlTlti^ of A C ^ tamm 
•aft ftosm (U^MBtndcri 196t)t Hxm fftttlug lli« s tM* ^HT iai%«»» 
ftt«i«m «f |jiii»eti«ld« ar«ti4^iii lyiHi tli« fttusft ttofl £Ui«m #f vei l 
•eotsvtM* 
X»t««flltti4iHi «3P« !«•% liraii »o4X ISumutfi vavitiui 9ftllaimsr» 
ttii«* Of la«Mi«ltl4i0 ia M i l * liAirt %••& Mtviloft by ^mnmm 
mv^mnt «iA y«vl«v«i lar JtiUKaaitr (t94S}» BoUiA (1941} ttit 
95 
mvavte (1966) • Mvardt (1966) pXaeod th« Tailous faetevs 
aff«otl»g soi l ifie«otl«td« pmmiBtmio^ In &9ist9mim ordAr of 
importeftoo ae (a) ohcoi^al atruotuF^ of iQe«eitioid«8t {%) mXX 
t^ rpOf eep««laULy or^anio imitter aad moietul^ a* ( o) miofoblaai 
popalatloa ood (d) fninero}. eo&taast a»d aoidity* 
Xs tlie presQUt etsid^t om attaij^t tiac be©zi Emde to iny<m* 
tigate the isfXtt@aoe of dlffermt eoile on the dav^ltojaeat of 
&mm> toookTOTOt iaffiSgMlatB ,flgBl«l^i «®!® ^ Xewal ©tog® esd 
the eff«ot of addltioa of peetioides oa th@ iaeemfomatkon of 
eggi to iafiMitlir® Xerme oiid on the ett^ rtdveO. of ^ a iafeoUve 
Xenrae* ^ e h&o&im&Xalillit^ r of astaea^ x^ t o&s'hofuroaf |teo|»h@eiidon* 
molathlon end oeteoj^tox vae eetlmated in €lffoTmt mXla end 
lt*e iiiflucnee on ^ e deveSLopamt of hooIS'^ SQ ©IB0 t^^ ®^ ^ c«^ 
atudied* 
% 
mmmmmmimmmmmiim 
/kmmt%^ J«B* iW^$U i^ s«l^  ^* %«•• M%h I2<*74* 
Abnaif M«t Wia««Edl«y^ * X)«P« anA Suttitt 0*E# (1979)« Bull* 
#1^ 11 Wi^im 9M Sdutt* Ino* Stir ¥0fls* 
•^ac@ii&«y» n* (1969K Mi^ * ^pS^tdt m«ti«iMdl«« JU $$• 
AiOUeav* a*9 saxlgart B»t Oiigcrt lu m& &<^ iBiAi E# Ct96t)* 
Eal.v« mam* A«fa*» |4|» 162a* 
&»3rft« A*a* (t96i a)« P«rMitoabag|rt Jtti 79M44* 
AQjra* A»9« (t966 1i}« faiPiMiitologj* J|# 98|*9aa* 
A«7ft» A«0* (19$6 «)# ^* Stlaiiiittiiaosirf iSU S99»2iO» 
Ai^ ahart S*B»« stakM* ^.D* asA Bviai^afatt H«&* CI977)# J* AUIIA* 
F«a« OliM*» as (9)* 99i*94t« 
Atdva» B«a*« Bla«ai« H« aaA Ba l^iiurf £«K.* (197i)« <7* Ow* ma«f 
f < f ) , 6tf*7«« 
AiMEWitiaa* B«li. (I9i9)« A»«v» ^* liyc*t 1 ( 9 ) * aso^^f* 
AiMpatUMif B«i.» aaA 8«&^e, tf*o* (192(}« Aii«r« ^» i^ffvt i» 9i«4t* 
BaiilMaMM f• (1997) • i^ iroo* XfHi lataimat* OoagraafCSrof 
wf 
i t s jyaMp«viHiltaliNi»t p# |t« linrt. I f 9S« 
St fNsi i i l i ^A?* sni l i i i i lXttf ^*l^ « ( I f ^ K iisi«q?ii»m ii^l^nia 
Biifstt a#3«e* Ct9^0« &^« €^tt f t ^ Cff)« m«^i^« 
f *P*1 f 1 if 
'^ ^^ '^ ^^  41 Ctt)« 97«70* 
HCau tt9»f^« 
(i990)« #• Boom* £li«<3iiol.«t J|» 94U 
58 
C^vifitie* t:*Q* and <9tarl«»toii9 U«ii*0* (196$)* Ei^ * rorasltolvf 
CSmttsMt r*£l» (197l)« Froo* Ojnap* on ColX ^cinsslttea Hematodtte 
cM 2@tr0@ie0l,0« Iteaa Q*^  n<!^  3elM.§ from /^f l l 9 to lOt 
197! • 
OZB^  ]*td, (1959)* r» D«ri0er aod &• Ooiaoen (I959U O i^eo Tat* 
3425^* 
0XB4 litd* (19^7)* tioQocTEphed oa *M£iECl^ 0l7* Aoriooxturoa. Btvieion* 
Olba l»td»» BaeXo* Bvitnml&oA* 
Oiovdi&t H* cmd DistQolXt v.*r» (I960)* ^* PorositoXtf J§» 40* 
aorai. j*n. ood otto, O»F» (I934)» ^^er«i# nj7G«t ia(t)« io>fU# 
Croltoiit C«X}» (1963)* ^eoli* (b!3n*> J^ p Coimon e^oXtli Corem of 
lleliai»th» Ct» Aibam* 
Cfroftoii» II»D« (1969)* OoroeSJl ?et»» ^ g 242«*2^* 
Orofton* H.I)* and Uhitlook, J«a. (1963)* OomelX ?ot,t ^ , 2&9*262. 
Crofloiit u«D«i iMtXook* «r*ll« and caas«P* r*A* (1969)* CbmeU 
^ot., JS:^  291«299* 
0fliiltoii| LojT, A*0» and Boebtamt 0»J* (f962)* HematoIogloat §§ 
157-168. 
tim9iy§ D*u« (1933) • ParotltolooSTf J^» 27B«»293* 
DffUbtrt, K.a. (1959)* Sbl* Bakt»» Jig , 101*103* 
Phiagnif .o* (1973)* '*Hendbook of r •stloldac'** Fimt «dition* 
Houc* of Hoa«jr Ueklm and Zndndtrial S^bUeatloaot SoUiit 
pp* 10»12* 
99 
Mm3ime$ A»&* (1944)* ^« ^NP^O* Enutt jjg^ 4SS^M33* 
CitsadUit ir«A« find l^ aaHet a«»« (l@$@)* Bta:i« %i«Miti9 tm» 
l>oaiiil«act «^^ « (t9^7K ^* Bo<»ii« mutmiiX*^ |Qt )<^ $4* 
Don&ia* i^ »B« (1960)* Atj»t# f«t» ^«« J i t I2f^t44« 
l»rofletiSt ?«ll«i Ha«tla* @«0« m& S^imawih ^*^* i 1993) • Mm&it»%»0.^sm§ 
HI.X0ll1»Fi 0* (If63 «)• tl?de« Eo^* 690* (B)t i M t ^ > ^ ? * 
I ^ 6 i ^ « 0* ( 1 9 ^ !»)« ^» £^« Bl<»l»t J|# 4£9«47S» 
HUezili^ f 0» $y&^  6ilt>«rt» A*B« (I9!I7) • H^to^* J^ ondfiiit ^^* 
Fta^l^f 1&#U* (19^)* J« E«laiiith*f JQU 2tl«»2^« 
^aivlNiUnit »^ (I9#t)* Ciift* ^* ZooJl*« J|» I59*tl(2* 
Flga«nift» e:«^ « (I97$)« Bol^ otin te^iiioot Mifil«t«fi# i t M&ei^>»3k1satm 
t Oaiiftittlla* Ho* i4t w 24« 
942* 
Fiir««»» Zii««oli9iat/8«uitl4il«« (f974)* mo Ooy!p*t Aitlaia%ntl 
0li«Rl«t}, M^vtoat lti««}.«gpos t^ «^T« l>«»9« 1974. 
FttvmMN 1>«^ « (f944)* AR» J* f«t* &••*• J* 79«9i« 
$^ 
and T9%9tm$.MXm htik^ &% imr DtdM <m ig^pvil # in^ 10« I9tl« 
OaJ«ytt B*P« «&« m t a t P#f* (1977}* rii^<9i«Mif J| | (ff}» 2^90i 
oiiMic i^it ihPm §M mvm$ E»a« Cf§77)* i!ii««t>i»« £i»i«» 1C3>* 
OiXfallele* #»B*t Iisliilceiimf 0«2»f fain«if« B« sua a < ^ i ^ a*y» 
liSr t* mwmi0e$ tol.«4 ( f «• ^ i l « ) i 4*^$» 
Ooo«t ^^^* ($961)* n * Mfi* E^«r»» J l (t2)f 97<M7i« 
dovA f^tt H» mm* {i9W* MmU tTtt* J** JJt|« «7«49* 
Oo^ OiaaLly 0«?* and Sflnliiift *^^ «A« (19C3>« X»d* ^» B#liili3:iaio3Uig3r* 
iB|(1)t 29.^« 
Oiin>liitlttgar>3» X« msA ^n^mtw^^ @* (1977)* K««v«» ASHQ* i%t 
U « > t 9I9«'974. 
ONi^ tftt D«0«t nii]dM»ipadi)y«rftf i«»<}* «»S CBuiAdf «r«li* (I97t)« BavisraaA 
A#n«« uaiir* J^ iim»§ 1 (1)« I0M04« 
OiM*l»Ta« ii*A*» ST«ilMllMiViit ir«M« tad KlngriniiaAt ^^A* (1974)* 
ii 
BnvaSk mm 2) mmik mm wmmm^B $3^n» 
Eiiaeiat «^B« miA Bm§t '^ «^ « Cf9i9)* ^« ii«ri«* food Ghi»*t 
11* 061* 
Ilff«f09. 
Biass^t u*0« {1977U 4^ * Beiiaitolo^* t U ) * 0>6€« 
i S O h t9t«203. 
^tidOJuit B«t ia<iii&i &«A*t faa^* £l«0«f iTaii^wtt B*ir« «iiA SiiKe«r# 
d\'4* {It?®) # tat«r %m*» M W» 7l>7a9« 
^«iflciiui» ¥«E*t S«y20iPt |}«P*ft a«Mt« E«^« ftitd o»itrtt«at B«¥« (t997)* 
8iai.« Haiir* ^t« iii^d« iKp* @ta* li»«A«07« l^ pt 29« 
<roa«f» F«o«i, (1979)« iloii* &pp* Mol«# J ^ II9»I99* 
JoiiM, r«&»ir« «a« fMWittt D4I* C f9i9)« B«U S«a«t J t 19>1€9t 
»liaii» B» ttit« EM««1I* I^,4* (f976}« PAH* ^. ^ a * i £ (2)« ^^^ITS* 
KUMMMt f^t^ * lltti KftdOIWt 4«^« (1979)« Al'<ii&* SlXfilWMi* Okllltift* 
foil«»X«t i t 349»995« 
$a 
Oaiii @<i«« JMi«v« Pt<i$*» U t td9*26S« 
CI9$2>« ^* B^ sf'ii* Mtoaw:i«9 J9» aif* 
liiiilt>f«t n.B* C994l>. Plisrto^atii&lAgS't Jilt ^Sl* 
l»Qckm9At &*PM9 (t960)« doapt Bioolicm* J t^k$ i^ol«# Jg 24l«3i9f 
l»998i 6«A* eixi4 !»»»»# 0*B« (19^0)* I'lisP'^patlioXo^t Jfit 33^ 9* 
Hao]iei3@iftt# 0* aad ^t l i t 0«0» (197®)* £2012. &{|i*» J ^ .(4)t @f4<»S40« 
{Iiia0»« 4<H» C f97f >• Best Afridan H«4l i^ ^m:mtik% MW* 
ii«miii« .^A« (1970)* aoa. B«I.«« jaCS)* 924*?li» 
l!«]|««lBi» 0«¥« fttiA BiiVgtMii* a«B« (19$$) * Fl« l^it, B«p«r«» 
ii0a«iiii« o*ir** tttsf9m§ J»B« ana x«iiik«ir»t &«T» (f9#9)* fSL* m«« 
ll«0»ff 0*R* (1990)* ABiT* J« Hyff«» ^ « 4l>44a* 
il#iui«r» E*B« ttui SitMflit ii«P« (I9i9)« iT* A«ari«» Food (aun** 
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iiit^Ll.«i #«D« and B l^»iKliaiM 4l»4* (I999)« I's'aii* Xiid« &o&» Oo&* 
l^otmtai&f ¥*B« aad Bd^oot E»E« (1999)* (^ ttad* 4« Sat** JS|t 
129«t94* 
Htticliopalli^ aarftt ^«0« (I970)« «7« E«a« PuMilttli Agtl^m ^BiT«» 
X ( 4 0il9pa.«) # 699«4i2. 
HaAalitilt &i^ » CI9^)* Xnft* <r* BaQ»« BloX«t J («)« 37*91* 
]|«y«lAi B« ftnA Oimttivari ti»B« (197f>« XmHitt Bii»Xd«l«t» 1 Ct}» 
Rftt&t S* (1977)* X»A« J* F«rMitoI»» a (2>i ft9«'1f7* 
»m«li» @* (f91®)« Ba^ii^eiiUiit i | C9)t 9ttO»9ll2« 
liil^, Jr. Itli* (f9iO). Fl« !».•• E t^nP«« J l (Q>» »i<»»9. 
UiM%9mtX9 F*»* «aA B*4|dl* i«B« (197()* J« eoi* Sat* s«i»* 
JUb 49<»49* 
o«»yiaii« B*a« MVI <pr«&ti««i B«a, (1992)* KM* BOU* %• s«ot« 
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a0s%«)iMlfllc« !!• (I9$4>» t^sno.* ^laitlEt* mtmit MAgftaliiiiii 
ratiifiilrttPt. S«I» A I ^ S>ti^ »l^ fit* lUt^ (1940* l^aVusit&Ziiilj* 4j|t 
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Pifkir* E«&« '«»a B8i» ¥«t« {l9Sfi)» t l« ms* E«ptr#« J ^ i94M69f« 
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EaseoBtt M » (1907)* aii!*o« 9*o« ^xr* m^lm* tm»t 4|£gf f« 
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Siaifiua* <r«F« ani 0 i a i ^ S. {I9ia)* SttU &•!•• 422 (9)» 901*909* 
eintfi* x*&* «Ai OOU^ VAt E^ Ott C9969)* Xaa« ^« B#lMtt^«» 12(2)* 
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m^tmt* fiiU»« i | » 407*494* 
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@(Wi«d««r« Km a&A ir«»Buif A* (1979)* ^mUvXm9§ J l H)* 9>S4* 
SowBiwllltt li«S* ftiift SailiVjr* B«A« (1975) • a3i|»# faortiMltoloi^t 
Soii^i|r» J«t« (1970) • * l^4»fl &«Mit<^ g3r^ « aiA •ditio»» 0* QienA 
OlDiaaiirt i^ ti^ « il99l)« J« ^ier««lte&«i Jlii» 49Mi« 
OteHimmit w« (1942)« Paa^sftitol^t JH C )^ # t9>2$9« 
0%»4i9ai* A* (%9$Zj • s* ffiamttlir* ibiiii«»t jsu tt*»t59« 
BtoUf '£!«&• '(t929)* mmPm ^« %s«« Jift 'iw*$!i$« 
OtoJPi* 0^« (1997) • trot* Bymp* #» CioiSi fiPaitmiltftA I«Bii:t»4iM» 
tm& tta^wmimiM h€kA et smi D»llil# Ai^m 9«»fClf 1971 • 
fa9i«r« A* «ii4 IftiUAfkt ^.H* (I9C9K OO»MU ?«!•• JJK9}t'B«»944* 
flitUtfTf A* «ai EolMTlMMit v« (19t9}« Ottiffa &o« Afrii* IHtgitm 
Air* E«i»«t &lr« ?•%• &•••» J ft ^ 29l<*949* 
%li«ttfg»ttt H«V* (1949>* lili»* i» Bip* ApriOtf J|2f iO«7U 
71korii»» 0* (1991) • f»»9» wnm* 8o«« ¥Hi&«i | i i fa»34ft 
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(Moil a. att«f 0a^«6a3« 
?ai» i^i^» sf* (I94a)* Bidi* Btiu«t ig» I««t9* 
?0a BranSy S* (1979}* **MXQ^m^ntfy of Psa^oaiittti"* ^ a aSi^dn* 
fon Bifmif «^ Ct97$)« ''S^iatoli*^^ waited IDIT ^ i^^ * 6ac»fi» jiiid 
?oa 3»aiiA» f« aiii 0l,«p&oii» ¥<^ P» (1942)* ?voo« Cci{i« Bx|^ « SloX* 
M«a«, J|» 245«'343« 
s^ ftAa* «^ «ttA HaFftdiat 1« (1971)* «r* 3«iX ^«t»» J | Ct)t 109«tt7* 
Vii8ii«r# l\ (t9fiO)« ffl»iiiitiuiiiiixli» JU# ^99* 
taHMhiaft, T* (I993)« falvan £«iikleal Zmitbl. J l (9)« l29Ma9« 
¥ale«i8iit £:•/«• (1998) • **ii9iX Mttr»Holoiiar*» ^^^ <^ 3ytr asoA 6oa«t 
V«ll4iot* ll*ii« (1996)* Am* i^fl* Biol*f jUt 97«<(«» 
¥«XlaMt U*ii« (1993)* Jinu ii!>pl« Bifti*, J|» 74««9* 
VftUaoftt H*R« (19«2 a ) . 8<»&«O1O«IM« 1 ( 1 ) * 91*101 • 
m 
¥faiJi«ft» H«R* (f$lSS %)*> ."Flam IliBfttoiOSar^t /^rnd«iie ^ « i « | 
&iir ¥off3c audi lioad^* 
^iir«v4 imi»Xd« l^a^a* 
»iillftoet H*^ * C196® 1») * Sesatologlday. J^ f* 291*242* 
taUaee* ii*E« (1970)* ^Plimt Mm&^&^m^ «a&ftta Itjr iT vF • OGmtSif jrt 
y« Oiend axis ^Ompdo^ t fitw B4^yil» 
VaUaoGf, E«E« ,it^fl §()• ,*^ l.®a% tiiritsl^ii l«iatodie**ft f0t*Xv 
i»$t« BJU ^^wefiastt H*P« ,Bfii m& &*A« EoMttt v^ ucmiSittio 
'^a:il.EQ«ff E«E» i l i f t %) • *^ J^ sdl4»gr ^ ^ I'l^ralol.Oi^ e f P^niitiw*'* 
t>fi3.:i«rt Pfil* aM Ddikal^ f A«D« (I9?0)« P^fln^tologjr* j | | t 19S«<^4* 
¥0iast«iii» F«P« (t9$S)» ^}» PmmittiX*^ ^0 %3>*'Sf&* 
t^ »u«Q* (t965)» S«oli« Ecr»* £i«r*» SE$^ « W27« 
iauii9i8» Z«E» 4%&d orsfi* i«£» (19TI)* Pitetieid* B«i#esr«3i E«port 
ootapiled ^ tk6 Qtm^ (kmml%t99 on P<«ticd.4it ^ o i n 
WXlmmt ^ •A«0« (1953) # #* ^^» £i,olM J£Si 9B4-401, 
voXf«» ^tiiat 2«:pf»«t ti*Q«t c^ra^Hi f^tA* (1977)* Bsflmwm* eei* 
fiM&Bo]L*« jyt CDt @3«9l« 
Tmaii* s*ik«* o^ Bs»3iift ir« #9«t woA ii«i#ktar# E«at (1967)* s « l l tioi.«» 
?0 
timmmmmmmmmmmmm 
m*imnm. 
QSmBtWL * Z 
mmmmmmmmmmimmmm 
twhwmm Of ©ozit mamz oir mn mmmmvm OF ^fi^^a^^ 
•fQ^B^. mm m im^m^i^ jamm 
f•«fiv» ji»r«iiia.«» <,A»6y|inlw»t iiwtntftlwt* Mmm^mmaSm* 
Ui^H^mtXm) • ^ » 4wr*l«pi«at 0f «li« |«iir«iii:i«» mihia 
tli« «3^ it« imlMi«|iiMii% ittioRpauit <iE«n i t ttii& ttttiMif«»anaMom 
to iftftnliT* «t6i« «»• iiifl;Biiae«A l»y «Kt«tiial. fftotomi oti^ a» 
thft ifimllii%IUtar 0f »0ifttiar»# %• o«3rg«i ooatttit of l^# 
omtvoaadlsi^t aal^wot tinp«rattxr« aad a&taf« of aoil Csiaati^eff 
t^44t QHwem&a aad OiB l^i«SI.* t99l| MtSU^me oM Mn^kA^ I970| 
SavaUaildf BtSmiBL and OhiivaimxTi ifTS a)» 
oattflorrino* aaA tharaiava aa tlia gtosru^liiaiiX ^^atftlutlaa af 
f avMitMi viiai fspaa-aULvtac ava* Xawaa OF |a;v«Bia.aa* Sookvos* 
diiOMO tioAa to )»a aavo OOHMB i a aaaotia rigioao tli«a ta ^ o 
laXaaA wtmm* tn Aai«i# Boaffol aaA advlftiaoat parto of laAio 
tbo iafoatatiaa ia hoanr <iAiiIa i t ia vara ia BaloaHiaa (QaitaaAot 
19711 Axava* Movaa aaA RaHiar* I97ii fiaraUaoliit a«haA aaA 
(aievOnueir* 1978 %) • Bowairor toaatliao data iaAiaatiag fw«riitlUL* 
n 
III* Mttnlfy aiNi laiitljuc* 
XA the frMf&H wtiil^ iA at^^Apt im» Imm meM %9 I4i»,tlii:r 
t&* AinM(jLciaiMI'l of TTaf onnT'ilHI «»«ta*ta» tuifli to lAJPMtiif* 
%atlir« eEreeui of iiUgafisi (Sl&gc^xli ^ i l t ^ « Xf XX m& III) maA 
hiitSmm aietvioto of mtmf vvaAm^§ Ksjc&t^ <ULdtyi«t of M&or 
(B«i 69U)t X»|?haX 4ltittA0t of H«iii|(a3f ana Koto di0tn«« of 
HKlfiwHi&s (saiftole <K»t^ A itoiD* ^ « r »t>^ ti ainoAt fiaSivtsHeta m^ 
ttBCEBAiXOftli AHJOtlBXB 
Uto «»oh<ffil<mX i^m^osltloa o f « < ^ ttiaqplov wm ^•tmmiLsM. 
hf XnltfttataoiMiX Fifotto lotliotf• A 10 « of tito ooiX Ii«^p2# voo 
AiopoivoA i n nfttor ofttr tr«fttft«E^ nith 30 ^or^oat iiyftyociii 
oxaXeto ( • i/XitYo) • • ilopoivtait* tsi^ o piroontago of aoiiA woo 
•«X«aXAtiA tvm tho iraliElit of roolAato lo f t iMlil&ft o» 200 mmk 
<B*B«iS«} id«vo» f ^ iwopomiloa woo 4iXmto4 to 900 lA oaA trooo^* 
tmr^wti to tho cMiiiAotoA IwiXiag talio i ^ ^ vo« iaoorood i a o 
n 
mxtim9 of pit«ttiii«« f•« ai2JUyut]f« Bmplmt ir«t« pif«it«A mi% 
oaroftiOLly fit tho ep«iii£i«a l«it«2^itl.« of tiMo twtm a ^iptli of 
10 ODf ilriod and iroii^od* '^o prntomHimm of iii2.t amd olai^ 
m&m tliim oal.c»l.ated $r^ tue wm^ta of t£i« raaiaiiooft 
(^ Uar imtio of ^ o oolla nae oai^iS^toA tey flio Mlowiiif 
^ BmA ^ % mx% 
oiwwt—iniiiimiiiiiiiiiii in iiiinMiii mil III umm 
iSbo |B Of tlio «»ia« *^ sa ro^rSaS liilKi Baeteati pE melMit 
uaAfig l^a li^ aaa lAaeltsvMto anft aattupaliaiil oailoAOlL i^ aotsnxla 
aaaaalOy* A t i 9 mm t water vatio atiapaaaioa vaa uaafl fbr 
»«aauiiii0 ^ a pE of aaila* 
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmfmmmmmmmmmmmmim 
fba itiaatyital aaataatliiitir of aai l oiKpJLaa iraa luiaaafoA 
vitl i idkm iM&p of SofOialifal OoaiuotiYttjr Katay* A I t 9* 
aoH t natar ratio auapwaion waa aaai for tha ttaaaturtnaot of 
aHaotflaal aoaiitatiintjr* 
^mwMuanm oy vit^k so&q»i utskm 
I t t i i l aolalila aalta voro oaloiaataA fSron tlia oaaiaat&tlty 
•aaawMiwita aaias tlia fOSJUaiBg raaLatlaa i» 
n 
l^ MNi«»%ttg« 9t 9»%xiVk9 «iilt« Ui t o i l m OmQ$4 I lamim/m 
too 
fotiil iiol.u1ii« etJit» i»«r# •«^vtti94$ i n ia«t^ tOO e of miX 
ir |fe it«t«ff l a aolX at «Hapgni^ |/^  
too 
^ « iNMPtl^ te ««r« a^BfJi oh9ele«4 l»|p 4^^iig aaA ««l<^ag tl^« 
<iXear mp<»nataat af e^il. eaetr&ote* 
.y!£|B!IH4fIOI.QP...OSHQI?l€irBlg0g|i:K 
mi^emxmmmt %mlm ^ ^ f^Uo^iog rtX«% Q^a i«» 
PKgHmamnQH o t oAHog JBCGSAHOB OAPACggy 
by tlui «•«!{>« of 0«a«iajr (I9ft)« 
0 » ^ l^toooldaxio aalAf SafiivafaA p«^wi«iaa ehloiiao 
•olaHaa« 0«tS Sotlmi hjrAi^ xlAi aolxi^oai FhaaolphtlialoUi 
ladleatOF* 
'rtiffililffgWMr 
A 9 c Of air iiPii& aail anapSla itm traataA wllli 0«2V 
tf 
thtft fiit^vti ts^rao^ BuoiusMy tuamtlk t$xi tiMi fUL«v««t ««• 
fv«« ffiitt <iliXfiadte ions* t2i« yttidu* vwi larioiiitwxi^ fton 
t!i« Bavihnm i^m«:iL t<i n Ireakty and n m»p«ii«i0ii of In i^iift neat** 
««n«retl<»ii ««» iiiri^ iap«A« I t was %h«ii tip«ftttd v i ^ Hit mm^ 
f9>%3mit 0t a «ft%ttrat4A potii«ftiw «lbX»ieSL^ «&axitao% lOiiiiiii fOIP 
hunt an l^u» ind l«ft ovivsii^i^t* S «^ ««Qiiiiiio«<l ft«iaitar iros 
liirdroslit r « ^ x ^ » tli« «nti^!^ «x«tbaiig9 «c^«i%jr of l^e miX 
memxiim mm oaXoiaaf at* 
•mmmmmmmmmmmmmmiimmmiimmiHmmkmm i mii iimiwiiiiii iMiiiiiiiiw»wiiwiiiiii»wiiiiw—» 
i£K^ f0i6<Nk^ 3kO mi^mm v«r« ^ttmiittA toy %h% m^tSm^ 
^•fioritotA i^r JuitiQMiii C1979) # 
IP#iNixl4tt ^^ KrAvooiiXofio aolit 0*0111 V«r»9ii« 
•olntltii, liiuriiiA* i»<io«toir« M^mM^m imff«» 
(yfi 10) t ^^ rio^ uroik* Mm^ *t* iiidio«lor MlttMon* 
?yoooitty» 
mmmmmmimmmmmmm 
A 50 c ftir ayioA soi l oaiipI« nm ttikm Into a aSO o l 
ooAioikS. flaik aaA to i t tOO wX of IM gwnoiiliia, «««1ioto mm ttAAoi* 
n 
«w« il3lt«Pt4 tltp«ij|lt m mm^mm f Ultir ta»^ &«*4a* ia»i tf^li 
VM X«ft«iMd vlKli «» «Mltl«]i«a. 409 »1 of mm^ibm •o«la.t«« « 
Xit«i^« fit m tl««i so tliat Itiui^ag ptoemB mwUmim m% XmB% 
Of «BR»i^ Uai de«tft%«# m# mumnAma m^mf ^tft^Ukt* ««» ifim» 
i^ 9^1i«fl iM m hmkw oa A %%mm pl^t« to tqnMMMi* Xf ti&« v«iidtt* 
triui i«flK in m%»m iiiM<»tliig o»gi^« ae^tttrt 1 ^ ^ i t mm 
tv«ftt«t n i ^ 2 n^ t i»f |& firewit h^^imem pmani^M msA 2 al of 
6 I aitfitt s«^4 i M bvatdA to arjriMts i»i a uttsn plat«* m* 
^Udtd f*i«l^o mm dl»fdXiNift 1» to ttl of $ S liydfo«^ &3Ui«io MiA 
mu^ WmtmA tfltli tiotiUoft vator* Xt «•§ fllt«Ni6 ^fOii# 
ftlMtiai HXtif 'pt^w 1^ 8^ *42 oad aafto nspto fQ9 iil»« 
flio OMflfeiiBtfltfitML # nodftm and notiMHiJLiHi ioiio itoiifo 4HitiPiiitM 
%y «0f»tjpeai«lai* fltMio i^ liat{ni«t«if* Bnliattioaiao «aXoS»8i mm 
saeaMiwi ion* irtiro ootiaatoli l a ^ o loaona iroXnao of HXtrato 
hf ^Nmmm tlti^ttoa vitii orioilisoao l)S«#c *f* iatfloato r^ mA 
m^*m^m, m ^ttm of p I0« Q«JIO&«II WM oatlaatoi aitatatiilf 
^^w 'W^p a^^ ^^ m ^Hiaiia ^p^iiana^p I^lkaOTawiii^ pVlft^ iPtlFw^  wFjBit waa ^^w jj^wWiiitp^frw ^a^^aa wiaa^a VM^ w^aaw^wia 
oiilatoi %y oabtraatiag tlio voliwa for «a2jiiMi fmm tha talaaa 
fov <Hi1at*ia alaut a urn—fit 
Tf 
mmmmmm»mmmmmmmmmmm*mmmmmmmm8mmmmmmmmmfmmmmmm 
&$ B «acli of tlio sou 0ai^«i tNia^  tmm i a aSO «!. 
o o m i ^ flaol^ aisa f 00 cO. o;^  W l^e»i»mJB^Q mX^ m» &m^ 'in 
i^ 0»3»»3«ljr a8i then sl20««<i ^ @t6M Ibir e«^  ttsmi?* ^oifey 
brctto i^lAaa. b3.tt« m m SMSXeut&r* m n W>^m 20 sa of lb« 
li2fd»o«bl(»i« seid irat «ltrat«d* Sh# i»«re«a«8g« of oaXoiitt 
«arl»oiiAtt warn thm& «aJi«iUL«tM« 
Tmmmt Cmm^ m (Blftak t i t r t « AotoaS. Utr«) a $ 
pBgi«iiiaiyxoy OF OEgjuaio fii^m 
•Mi l i lWl l i i i II nil ilii M i n i III III nil n i l III I i i l l i i — 7An~^'-
O«0tfii« B»tttr « t ttm • o i l o«ipa.«i iraat a o f t m ^ ^ r 
VtOMX^ MA mjMik^B aothoA <f947)* ^, J ^ 
IB Fotatolmi <U.OI»fiBft«o ooliitioii* OoaiMii^ilSI' oiOi^Ktilo 
M&ii FlM»i^ li«ri« Ml i ( 8 M » ii^ 2 F«noao mamwivm mSLs^f 
•o2iiU«ftt SiipliinyXfliiiio inftlofttor •oasitloii* 
n 
a a s ^m^ o t notx m&mH^m mam tskmt ixk. $QiSf txil msS^mSk. 
tXm^^ ^mi mSJMMtrm of W v^tmmtm M,^vmm%m mMWm 
aaa 20 eH of mnmt^vm%9& itiOpto^o mM viaro aAftui la intili 
oao#» Hie t%Mmism wm9 # ^ e » tS^^imiid.^ ^3^ i^oiroi to eitmi. 
tow W sEAmMm on ^ o a@b®@^ »® iaat# ^)6 idl> aietllI«S imter« 
tr@vo @!id»S» in S@# iriolat m^mm ©tpi^«^» ^ t IKKOOIM! of 
pQtm^mi m.is^mm&1m mm' titfaSca c^ali»t £/a fi^fx^ii sumoiil^ 
oiid^ l^ bato 0o2£itiim MM tli@ ^&Oli0l colour ^cmgofi ^ fii2i^# siii 
finally %9 groon* A y^sii^ d#ttml.i3a^«m 110s eOao oupn^ni imt 
in ^® em0 mm* s^^ ^^^ irol^tto of Sielii^miif o VM^ ttm oxliai* 
S 0«003 X too X M 
VllOyo R i o tlitt OOMMO^AtiOA o f f OVIOUO OMUHIilUII OOXplUktO 
eoa.tt%l4»ii» m«i imMo of orgonlo «tamn mm mm^mitwBk t» oti^altt 
m&Mtmt %f maUf!%ylm nim tlio fiMtiHf I •724* 
Tomg olioop Drot tmm 9m iiolaiiim iafiotft^oti novo l i t 
oroUsr villi 2000 iiifoflito tmtrim of g* oMjiaftn^- m» t^mip 
wf km^ ioo^toA ift tl^ o ofiUiaX lioii«o# fooooo mm 
n 
tow th9 prmwwm of M* f»^%yf^ «ii i« ^ » t of «i« tfi«i$> y«r« 
CK?l^ £CglOE OF 8^01^ e^^ltB 
Payees of i^o oartlfloially iisfootodl ehofi^  nfis «d2X#«tf»A 
GQW^m OF OfA 
A 3 0 of ffteoce teiai^ llo ime trenpfienfoa *lo e grefiiiatoft owatvlft&go 
tttHc* io ^lie iras iiSAoft V l 0 aoMiss li^ raposldo eoauxllon upto 
49 mX ms^m ^ma. mmi^ e(km& hmiBm vmm pit in aaA th9 wvSilbm 
etoppor WMi iiio«rt«A« ^ho nixtGuro ««• tHolBttEi ^|p»fwi«ljr ^i^ 
on* ttiauto 80 Ml to ooooro ocnploto tiottogoiiatiott* 0«IS aX of 
IMo oitopoiioioa woo ifitliAr«»ii with a «r«tftt«toa pipotto onA 
tranAforroA to tl^ o ^mavm of o^ o^aa I^ UMMI oHio (2* « 5*) aai 
ooTiaroA 0T«r l^ jr « 22 1 40 on oovor ^MIO* Th% OYA vtv* otfoatoA 
umdoy l»^ p(»iPOV of sios«i90»p«« Sottfli. mii%«r of ova ooimtod 
ttiatipiiod i»y too js«vo Hio iit»iMr of OMBI p v 0 of tmmm* 
CULTdRE OF fSB ?A«0» SOU, jtllfORl 
fvonty fottv hmkt faooio uMipXo vti «olXoot«4 ttm tho 
iiifootoA ohoop* ^ o tMmtX ptbUolo voiro piafviimA oaA tlio 
iPOOttl.tlii« Sflos voo tlioi««g^y aiaod* tlilo OBfnnroo f«lr ilMHioo 
to ooflli OSS to soTiilop to ttmmX ot«si« V*o««i mm mim^ nitli 
7 dfiisre* looiutiij^ tits lui^t inszMQtoiit li^  aMltloii of wmtm tmm 
UiMTWfim OF SIiFE8Z£Vl l^ i^ TAB lECK SOB C^SIfill 
Oa th« QtSi desSTt 1h9 lofVat vcre hexirwttd twom Hit fl^ eofifi 
eo i i eilstur* l a BamEmm*® i^@]ni:lii» CSniXttamif t9t7)* ^ 20 in 
pieoa of scil)ber taMtstg mifi f&si^ i c o t^cmfl via sr^ t&rA rij&g« 
A $ g &f fiatees «oil Eii3s$i»«i WM> put lu m fine @$^ muoOUyoi 
qiaaxitltsr of aof&isl oalico eafliolout to ooirtr tHo f&toos soiH 
aixtus^ «a» tMM^ to i t* I t «•• k^% oT«rfiiii^t» @oait dfi3r» tSio 
o&Hiio ««• ooUooloA tor op^ilng titt ftesli^ i^ oolc* l»«ytiao ««r» 
oottiitoA uiiioy tSit n&ofooiK^o* ^ « ISSPVBO pme g of sixtiuro ««r« 
OB8m?Ai»oi& ASS amubss 
<MHHMMMiaMMlMMaHMMaMM«nMnMHMIM*^^ 
mo A«viioi»ioiit of &• iifntftg^^ Oiii (Fig* 1} to ittfootiiro 
lortoo (Fig* 2} vm otMrwvoi i a oovoo Sifforont ooilot AllgKili 
• o U (^riw Z» X£» xn) ana ^uoknsw ooia. (crttar VTtOiHib}^ EoA 
ooil of SaiOio (Bihar) • ZaplioX ooil (Hoaiyaar) aat MA^ oottoa 
md:ir-' 
Fl«. 1 
trantrMPMit^^^^. 

as 
• o i l of KotA (Ra|fta19i«id* TtM sailnMB inrttasHifmitioa of 
(dS«o^» Ettd mix {QZ^'Ah imhtA »&iX (7a*o^>t iMma^ m^iX m 
to jU3fei?liiro 34srva0 mM 4tto t^ o tli^ o diff«r«it i^ ^amioo^^oetioal 
pTOpOSti^ of tliq®0 Ol^ls* 
Eoe&aalttsl omipoottloii of msimmi^ mVm tiavo ^«m 
pi?«o«Jtod i a talRiJlay ^m Ctablo 2}* ^hio ropip^oato tho 
^•roontogo of ooadf ei^t @!iA o1Mi3r« l^ieaaeli eoiH 2£ ooxitaleftA 
moMimm porooatago of ffi^aa ttitit in 31 ^ t ftreont ii!ill« I t wiNi 
oinSaiai ia Bl4it^ oot^n B&iX C0*4^)* H&^ dUnn o i l t «@8 ptment 
$A AUtfRxli eoll Z idiil.0 otiior ooUtt did aot diff«» olsnlfl* 
eaatly l a «ixt ooatiat* 0PU9 ooixtoat of fbooo ooUo mm MM 
imafmmim oz'Aov fa^ efi 3^i.fi&ae& ooiS. X ( %ts$>} to B2jude ootton 
ooll < 44«8 )^ • (Hay rat&o of ^aoo eoilo «•• flMMiA la dooroioiag 
ordor fton £Uc«rti soU I {53*9} to EUolc oottoa ooU (1.2) 
<Fis« 4)* 
!£li« Mix* iao2ttdi4 i a tMa atuAy ^oirt viAo raaciac 1^ fvoa 
6*4 to 9*2 (Sft%aLo 5}* iCU^stofh oolX I hm Dio liiiliMit yE i«o* 
9*2 oaA io Iki^iiy flUcaliao foUovoi W imtlkmm ooil (fiB 0«5)* 
iOitfMli ooU n (98 «.0)» AUiTtfii ooU m (yK t#«) imA BUik 
oottta ooii lurviat a yB 7«4» &oA ooil oaA Zaylua ooia« aaro 
ao l i i t iMiviatf tho pH of 4*4 aai 4*7 roayoollTOljr* 
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FIG3 TRANSFORMATION OF y . CONTORTUS EGGS TO INFECTIVE 
LARVAE IN DIFFERENT SOILS 
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FIG-4. MECHANICAL COMPOSITION OF DIFFERENT SOILS 
i t 
Sell «3f|^  (atw) 
ASlgaxli roll n 0*0 9*9d 
Eoa so i l 6«4 1*90 
XaplieA mix @*7 4*39 
Bladi eottea miX ?«4 Stto 
9 •90 
2«44 
2*t9 
9*19 
0«SS2 
0*918 
M » 
TtM ^Mtvi«aX ooadnetlirity of miX» i s pinsiadtA ia 
^tiVl0 3« ^Ufi^ afli ioi2. II had got thm imMimm ^tdttiiMil «ofiAiitt«» 
tiirify i,0« 1$«98 « f <r^ wime/m i»U0v«a by BliKde oot«o» aoiai 
soil 2 4«S0 E ICT^  tfh<^«&t liBplial ei»il 4*3$ Z 10^ fi^ i/<Hi« 
E«A eoiX 9*90 X IQT^ aiio@i/<»i o^ d iMms^ mOX 2X1 J^ ^ got tb« 
mifiifnui «i09tvi«Gi eondnotivit;^ i%o* |»46 
!3axiiiu» total sioisittte eaite ir«ro proeoxH ia s^Xi^ oxib soii Z i«o* 
9«9 »ot| p«r too a eoii ^t)il« othffiP 80i34i l&ad tlibe totoi ooivibSLtt 
oaXto in tk& wem® of 2*@g ^ 3»3^ m»q, pw 100 41 of iioiX# 
HailanA osaotio i[ivm&mm wm mwm%w& W ^i^ma^ i^ii H 
(1*071 atBo) foilowd ti^  Bla^ ootlon ooii (0»9f@ atai)* 
.aliea:^ ooii III (0*622 atiaoU to^caov ooiX (0«6C@ atea)* ^ t 
aialauB oiaotie piroeeoro iraa ojmrtod li^ Xaplusl eoiX (0»9B2 
atao) • 
Oatl<m oxfliiaaso oa^a^ty vaa asilMai ia WLtaik oottoa 
soil (51*9 aoq/tOO g ooii) OBA i t «»• aiBiaoa ia ItutiBiov 
aoil (1*0 aoq/fOO ir ooii)« Othov aoiio ooiapi«6 iatomtaiato 
^sitioao (Tabit 4)* 
Q6SIQW mmmQB mi3^kGm mn mmAmEm^'B maxom GB 
mm 
S o i l tjTEHI 
m 
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a«i6 
f«a9 
0,92 
f*95 
0*86 
2*00 
0«?$ 
f*7S 
9*€9 
MM* 
90 
ISf^) mm MwA t& ^« ^ i i f« rmt l a Aiffnwnt voi l** B»[lM»f«» 
a%l# «o«li»i mm masSmm ta AUcaiH •diX X and filaiAi oottoa miX 
«liiX« i t v«» 8iiiit9» ta &«A aoU.* 2b« iwdbaagtiLbl* potastlaa 
irae Vi»*s^  M ^ i a WiMS^ Qottoa 00i:t (16*0 aa^lOO s aail) aaft 
i t was iBiidUnsa i a Mig^deli aai l I C0*34 eaii^ lOd # aei i )* flia 
fiBOViat of «ielifingittlil« «Bl«iini naa waitiwiii i a AUgaxli soil IZZ 
@xA «s«baag«al>a.o asgajNiiiSk i a Bl&sk eottoa coil.# 
Ml, tlio fioiie v«x« iRmaA to ooatoia ovi^aiio mattiV alaoat 
to tlio dsiao oxtaat tiiiaixlltativiil^ oaiMopt Saplia3L eoii iiii«i& 
oontaiiMia 1«?a piMPOtat oxi^aio laattor ( i ^ H * @>« 
Mi^exti 8oii X wm fosmA ri«f^ i a oaloivB oav)»>i^ t9 ooatoat* 
I t ooataiaoi d«l6 pmmm$i oaZoiaa oai^aato vliilo Bod aoii 
«»» tottiUjr ftovoiA of i t * lOigaxh soil til i4*Qif4* iXX&mik 
«oii II { 4*83^) tmA hutaoMm goii ( $*7f^ Aid aot differ i^ @» 
ttifioaatljr i a MOitat of oaioiiHi oarHoaato ooatoalt ^mfm» 
ZapluO. aoil (0«8^) aad Biaidc ooltoa aoii (t«0^} timd tlio «i)Qi«» 
•Ml aal ftiaoat o i^aai oaoaat of Miioiiai oailioaato* 
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Stii,0^3Sfh iioi.li X 
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0*41 
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^^WnK/f 
$•7$ 
mx 
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4*01 
l»09 
ft 
iimmimmmmimmmimimm> 
imroiinftim ffl|ff|tg%y mm^te^m $M l i f • ^foU* i^vse&L^ %m 
»9%X (Fig* $1« ^m morm^nt audi doai*^«]it tmwfkw^X of IteewiM 
t& a f f tot^ l>3r %lm 99lAUmmas%p of iimatodo A&ttoaoloa aiiA poro 
oioo (iBi3aaeo» l$60> (Fig* 6>« I'oipo oiso is 4o««silnod tsor liio 
«^3^ «a%kgo of oaadf oi l^ and eSyi^  i » tlio solIL aoifio* moso 
fl^iiotltiaoiito inflttoaot a^gfosotioii Hiiio tSio osttnt of tim 
pomBXtf vMoii m turn do%«miiMi» tho porsoBHlitjr of a eois 
for water* & vou# o»tliioto of nsgrogaltoii oea bo a a ^ b^ tlio 
0X09^  o«it«it* ^ o fleio»iit of fiEtosTt ^ 0 ffioXIoet porUOIo in 
a ooii* ie iadirooll^ pyopar^oaal to «lio ostoijct of porosity* 
Xa ^ o pifw«cit otua^ Tt oaxIffitaQ t^t^ idyopieiit of »mfi to inlOotitro 
Xfynmo took I^ IAOO l a AUsofti ooiX I with aiaiaQn oiasr ooat«Qit 
(9*0^) oad BisiBraK d»9ilopi«ift ooonrrod la B ia^ eottoa ooii 
vit^ mt^kmm oior oontoal (44*B^) • Eegw^  olaar @oii in en «a» 
•ait&iao eofiioa for the <toir»3«pffieiit and oaniir&i of ttoolcifoai 
Xartao (Pattl* 1954) • Thm othor ooila oooapiod iat«rmediato 
poeitioa mxA tho dw^opaiot of tho iortao van inoportioaato 
to tholr o^ ajT eoatoat oonporoA to tho poreoatogo of olagr i a 
AOiX* OroEttr oigAifioaaoo io attribatoA to o3Lay ratio i a 
Aotoxaiaiag ipovooity* Za tho OMipiii of ooiXo attidioA for tlio 
AorOlopaoat of UMmuSBm tBKB ^^ aaHaoii olasr ratio vao fOaaA 
With Alifurb aoii I (92*9) fOUorod by AXicorh aoU XZ (6*7)» 
LoOkaow oeil (7*59)f l^ oA ooii C4*90)« XaplMO. ooil (9.9«)* 
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Fig* 6 ltov«i«»t of laMHfttoiii «3U»af oiiuAoiael 
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99 
i^ Xlgavb so i l til (2«40> tmA BlMk oottoa m»ll (I•20) in At«» 
iF«fsii8j| 09isir* I t i« «fil4«iit tMt «liiy i^ «Uo i s ^w^aU^ 
proportioiia3L to tlw v«oov«^ of lafoollTo XmnrM* Hl^tr tlio 
el(»F ratio «oro 10 ttio A<9V i^lopiieiit of JUenmo* sapwtiiio atiA 
Omimo (t926> &|JK> otwtrvift timt tho A«v«aM>pia«it of lioolrafMnB 
X&ffwm dor^ oaOii on ^ « phsreioal pxopovt&os of aoil. «&A obtoltkoA 
Xts^gmt wam^mt of Issrviso fso® tlii donfijr eoii oM omaUoet mmliwr 
fmm tlitt c^ ajr »otX« B^AskeSL (1066) in bis e t u ^ id,th xoot«lEiiot 
netaatodo ||» |Hffl||rt1lBi obo«9nr«A t&at povottltir and aovatdum of 
60iX aotvmitioa tho inte&eitir of iafootioiai* Poiu^ MULMla aaA 
i:o2? t^i C19T0) «it^ ano^ UHT aioa'kifle i^ T^HilMti MS^SkSSSBSBk <>^ tt3Pv«>& 
ttutt moifmrnit BM murvlval. iroro •i^ eHH.oafitLjr ^«at«r in fii3.t 
X^m then oth«r noila* 
SliO fioiio tnoludodi ta thio stud;? Imvo vide vm0m ^ 3Sr«» 
6*4 of Eoa «oi:i to 9*2 of ^Ugeitli 8«4a X (fa%3L« 3)* ^im limeSL 
pi fovousft^o Ibr tho itvoXopnoat of g» aontogt^ i» 6«6 C£^ <iAuil«f 
196?) • fhio i« pTOVldoi tor Zttptud. ooll (pB 6*7) oaA Hod ooiX 
( l^ 6*4) wlilXo AliKfiih ooiX I iMlng bii^ay oUceULiio witli a 
pB 9*2 io fur fmn piofiAine tbo idoii. ontivoinoiit foif l2io Ao» 
iroiopsmt* stiXX A^U o^ti so i l Z woo aoot favoavmUlo y«0a3.tiiig 
i a 91 poroont troaofonuitioii of ogpi to X«nmo» I t ooa bo orfaoA 
that oltlior oqgr otago ia tho pH vaiifo pvoidAoa by tiMoo ooilo 
(6«4 • 9*2) lioo BO oicalfloaat oAiroffoo of foot oa ^ o dovoloiaoal 
of a* «^»tttytti^  «§gi or tho olhor HKVOOMKLO faotoro la 
n 
otii«r ioiIi»« 
aapiiaiE i a the tsadjr {t$mt$ I960| vaiastaiAt 19^0} ^dri^t m& 
reeposeittlt fov %h« easiot&Q pr«asiiif« tfjitrttA ^ IAi« tt^l* ^to 
JfaffftMitofT 3l@i^ a® eaa iii$£»teoA «14e «^ ;aiigmi in owiotie 
BfMtiKtifir* SfiitaiEiidip ttoili has »ifMiimffi fiia&oltle l8Bfltt#aoii hvL% ISitt 
d*ir^l4»pi«it iraa tsiol«ni in BXafiic eotloii «oli* Xti« amaelwi 
osmoUo pv«0pi7« is •xirttA lijr AlXmi^ soi l XX tet ^ « 4#v#» 
3topi«£it imii S7*5 ptropit* I t i« «pp«rin» that tht d«viayo|tt4ii%ia. 
eta««8 of InmiOTiii^ i^ «pp« «r« «eap«lil» of •iMitft&i&iis «!&• 4lii»igM 
i a OMotlo prttottiro* 
Oatloii lEsflihfiiigt ti^Mltjr of BXMk oottott ooiX ! • v«V3r liifl^ 
(9f #9 ••«/tOO g toi l ) liiUo ituoknow soil H M O iroigr low oatloii 
•xqiMiiigo ooi^Mlty that la I *0 wq pmf 100 6 ooil* OatlOA 
axUiaaco oapaoltlaa of othoir aoUa aro l a tho Miifo of €*9 to 
1<.99 BO f^OO c ooil* ifoiatoAoo «ro oijpiao of aalataialai 
fT 
tui^tioai ixi the «itifo»«iit (8t«|ii«MM>ii* 1942)* Hinor #taii««» 
i n thtt eo&OQBtvmtioii of «xcftia&g«a]toi« M U ^ W l a tho «oil««« 
be mxuAUmf^ to be of 3Ulttl« ^nem^mmm^ M@$m tScmm^t 
hQvmmp$ isair h&m eoae aiireyne effoot on the M t e prooiMi i a 
a«s3atoAe@9 H i ^ ooaoeatratimi of pot^sifsa loa iiq^atreA tue 
Aevtflopiient of infeotive aartao of i|« fK f^ttpy^ m C^oa^vinKUlOi 
19t6) • Oonowtratlea of embs i^sefiliJle potaeeiw mm vmeg l i i i^ 
i a Blmxk oottoc miX (16*0 meo^ fOO g soil)* ^ e low %smmf9V» 
eatioa of fiji^ fttftiiist^ t^  «g@i to larf^e otage i a ^ a ^ oott«a miX 
BQ^ fm^p be due to tilt pvmmm of Sii#i oatioa eto^ iaiBse 
oai^aolt^ otia M ^ ociisoeatsratioa of «»iiiseg«^!^e oatloaa* 
BtOX sl(di i a ov^ e^Ho eiattcr l a ooneidereA fatou^ vobXe fOir 
the l&tfslk aevel^iieat of tmtsSkmtm (y«H*0«i i$6$}m Soila aeea 
i a tMa atady AiA aot aiffer aigalfi,oaiitl2r in the aaooat of 
orgoalo aatt«r» heaee* i t i a aot poaeible to ootr^late i t tilth 
the 4«ve3«|Met)t* 
U i ^ ipevttfatfiffe of aaleiiai oartoaate aaa pveaeal i a Aligaih 
aoil. I iB»%$^y aaA the aeil,aiai Aet^Oopieat (9l#0i^ > oeeovreA ia 
thia aoii fbUevei hr XM^noir aoi^ (d9«0$«) tiith §*79 pavoiat 
of aaleiiai aarhoaate* Ee4 aoH. ia devolA of aelaim eas^aata 
atiXX the iereioyaeat mm 02 pereeal iddXe the alni«Hm Auralap* 
aeal (93(«0:^ ) aeewryaA ia m^MA aottoa aoil hatlag UO peraant 
9a 
t»fttiPl9B ^ » p«ira«iilog» of ««I«im ftfti%oiiat« pr«i«it i a tl i* 
AQil« «nA th« tvaasfonuitloii of ocgo to &«myi otogo* 
&ro3fQt H«E«t Biow(|0t Hi^  QE«l n^tlsiri «^H« ( f 9 W t J« Oiso« IEs«* 
30*'w«» 
Baomasn* 0* (t9l7}t 0«ao«8ii* Sijdttfllur* QoA «» 2M«« J2* t1ll«l97* 
Mtie t^mrg* A*0* < 1944)i d^ * ik@»lo« Um*§ jg t^ 42f«4?^« 
QaitoiidOt B«B« (197l)t Pvom^&inm of ^ o Cjr8t|>08ii» on soil. 
Svazunaittea Smatodos and fotraai60lo» a^viX 9*t0« 
0an0;^« i^»l* ( It9l)s <J* Fl^ iye* C4 0ol.loi<l Qhisa»# ^ t417<»t4S3* 
Ja<^ k3a»> n»l*» (I9?5)t **Ooil> 0hefil<ieX jyisi3.jrsi(i"* r^eatiot Han 
of Xadiia rvt« Limited* Hmi H^llii* 
]>«•» B«li« (1960)1 Pars&i^i«» iSt 241«246« 
f^tdaScai* 4«n* (t966)t Zad* ^« F3^« Bioi«« J * Jf^lB* 
HavaUarid.* ^•f ealuidt (»«A» aaA <aioifdlMi«yt A«B« (f97d o}i 
ita* J* Sfyot* Hod* ayg«i jQt 1l9a»ll6l» 
MmfiOlaolcii S«t 0«iliad» 0*ii* and Ohovtflntvsrt ii»B* (1978 !i)t 
im* J» froi^ « Kid* Hys*t JZ* Mda»1l73# 
?««<!.* J«0« (I994)t Xad* ^« Hod* Eos** i2» 279«304* 
Pipor, c.&« (I942)t «Soii end Plant iUMOjroia*** Saao Fttlili«h«r»» 
Siool Eoad* 3oMll«jr» pp* t?9« 
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269* 
OolaiXSi 0»P* (1967)1 B»Qi« maoh* tifraarsll* ncdurtf J0« 
@9«^« 
OiXvcomaai f«E* and a(»^ %>@IX^  J*&» (1959>i ^iiam(iltol*# ^ 
D<»303r«m«» E*Z# <l975)t #« P3rA«i«al.*t i g (2)t 24a>*246# 
Dte|li«m»»ii» i;* (1942} # I?€t:rs@i%€ad67« «Hi @S^ >i69« 
etoSa* i:i«E* (I9t9)i f^fiB** ^* lisrg«f J« 99*70* 
^OKLosr* iV* &M B l a ^ I.A* (1947)1 CoU B<l&«« jij» a9f«^ 264« 
&*aUlae«» a*E« (I9$3)« ^^ ziti# E0^ « i^l^jr^a^** ^* 9Ml4* 
yaU«r» r*J« axift SoiiiiMt A»D« (I970}i Pfi«niitoI»t ^ 
199<^4* 
ir«iQSt«iiit P*?* (I960)t *^ OMt Xiiliii«io« oa Pkrasite Pl^iolossi^t 
•d* &«A« ot0tib«r* Butgcrs OniTMmity Pif«d8» Ben 
BvQMnriek* 
W«n«a« (f96:9)t tMli* E«p« a«r«« 259t l«27« 
it^ght* D«J» QUA smnaJk* B*ii* (I97€)i «iat»ig«ii lt«riitio&« 
Otaoti« aaft X«iie aaguaft^iwi i n HiMilodM*'* «d« M*&* 
<^ JL1« Aea4tBi« Fr«i«t l«v lofH «al iioiii»ii* 
4MH«IMIMlMWMaM»MMH» 
100 
& fmmim OF BUBm 
&o m tQ obtain the tiig& :$ktiM ^t m^m* €&£H9iSei^ t>l« y«Bear^ 
^or^ lia@ hmm don« i£i tlm HeM of aci^ atoSe m& funs^ Aieeaso 
oontr^ uli^ the <^ blCKrid« asid ^roaid^ oocioifsisii^ jteal0@sti» (Sa^lort 
19^11 rJlBt^  ona Paltif t9M)* Oeoa^Q (ttaiiiail»?osio»>»olaloi?op«opatto) 
i e ¥ide(l^ asfi^ ioyod n^  a soi l fueii^.at to eosbat th® deetViioMv® 
aetion of |>3iQ&t |>o3m@itio oaoatodos @iid otSieiP so i l or^Mmmt 
noBeth ana Dergesoa (1959) oorrioa out t£i© Qromi House aM f ie ld 
tQ©t@ of aemDCOQ osid haim ahowa i t to bo offootivo agoiaot 
have eloo Ibuad i t to bo poro effeotive Ihaa !)«•» siiitttyo or 
otbyleno dibroBido* £t dooe not aot m (pio^ily as the iattir 
obtBioalo but i t ie looa pbyto^xio* flio? troatod eaoot^ftilly 
tho T'lattto of oitxiaot FOo^* fig* iraiimt» mm)^ a^ id O(»BO oxHMMitoio* 
Ottioa* toboeoot potato and ot^ov •ogotabioo irovo found to bo 
eonoitiTO* 
Zt io appliod in tbo greaoladr as wiU. m liquid Horn to tho 
eo i l to ooatrol a wnbor of plant p«r@8itio nocatodiM* Eoot«ltaot 
a«BAtodoo ^HtMlliliTai •l^*) «&)»• •m.wm damogo to oropo* Qml&wsae 
im 
(1972) has t««t«d m mmher of ii«iatioi«a» ^a^<^^ msl^fifiSH ffPP* 
anA ho o1»taiii«d ^9< r«a«i3.t» nith attlHatyl. liroidd«» f«rra«iir Pt 
Gfide a Qimp$at6on of iMaatioidaX pro9«rti«8 of nm(ii&m§ diMlao&t 
oiaor&Mi® and »«3Llite ac^isat ||» iS2g9ldl&* ^* fouiid i^at iiftll4t« 
D^ e^lioi^ Edlijrajra (1970) jSound tliat tho mtmltoip of ^« ttWM^Ifl 
tiootaro) m& WB (ISO Ic6/li«etav«) aad W tO faroent «&1^  
2i€ssa0>ii (49 litr«iAtot8ir«) ae <»K2^ @rea viHh an iiior«a0« of 
6§ p#?0€!i3t in oontroi pl^t© of potato f le l^# In tomato £iol>d# 
B*l) eiixtaro* a€Hsa@9a (I®GC) and ?0»l? (mdilorofoa^iioa) roiaoed 
isisbaxc of lorvae 1^ 97 f «re«atf 94 p«roeiit and 0? p«xfOflS)t 
r«©peotlv^^ ^^blXe emibors d««roii8«d Ii3^  47 poyoeat in tlio eon* 
trolo* In on ordhaardt ^oro jQJXHft ff»lnfnq^ vas hoa i^lar lii» 
f«@tod with .WifimHalU gJBlFfltlfifii c>^ d otl»«r p£^^|tlo 
gonora «ere pr««ent» n«ia^n (!SGI?) roduood tho ntaatodo popn^ ^ 
lation b7 94 pttreont and ^(Kl? by SO p«ro«at« A ovurvfor eafried 
out 1^ Ciiptot lial£^ps!^aar& end <SmM (1971) in dla^iot* of 
Ilfti7«»a« XndiOf rovoaitd 1^ 9 to 1029 y/i ^mTffll^ lia iar^^ F«3P 
too .• soi l and fuspuod B»D Mitiirt ond n«Bi3^n« Botii llio 
nmatieidon roduood tho nimber of pxioary gnilo «nd in«roMi«d 
tosato yiolds • H^ hflir obt^nod biot vosulta vit^ '4>»B aixtoyo at 
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Hiili C I960) foim& tm CK>B1»POX nf xoot«&iiot Ihfmtian In 
QmAlSjB^ 0mwai ftim e««d tveat«a « l ^ «l.lfli«v of Hi* OIK@IKI<» 
in a«isigoB treated miX haj& a lo^er foot^ l^cmt index* (lood 
(t96f) obeenrea that W^ esd IVB etisliupe coBtvo2J.ed §4fiSS^l£fi 
iafeotiog tosato ^i^^ing Imad but ^ e ^i^de nere redooed m 
compared to oont»oX@« Qe t^9 found that the i^iTtotoxK^t^ 
w®s i e ^ nt^ eii BB6P mm implied 12 i m ^ e desFD thaa ^m 
op!>U®l 9 iaohto de^* aimer C nW costroSied the M^nlk^mM 
Bppm h^ at percent tir l»3 B aad Of peroestit far ma? <m oottoa 
orope QS^  oa i iaa beosi tM lusaatod® oontroX wan 96 feroeat ^ ^ 
!>oth oh«sio£il.@ aM on toaato* the neEnatode c^atroi mm apr^roxi* 
@ete3i|r 70 peroimt nitb thim* 
Eeyaolde ©ssd 0*Baaiioa (19^) ^^ pSded : B ^ at the ratee of 
10« If* 6« 4t 3 aM 2 £;alloii|2;o per @oare to the so i l iafeeted with 
oitrue ttttiatodef X* ftffif^Tliff^fffflllit ^ ^ ^ttM that fiH raflee of 
!BOP ^)]^Ueiitioiie reemlted in exoeXlent ooxitrol of the tieBatoAe* 
Oirersaii (1964) applied mt^^ ¥m^ stlmpl»&» f^ratot de^ e^ton* 
daeemtf farathiea* •ortes and nethen eoditm on etrasrherrar taw 
the iiflBiatode eontrol* IBOP* WBt eiaophoe* iterate* denetoa 
otid doeanit euppreeeed the popuXatloa of fUtollB f^llliiHi toMlfffilifllai 
t09 
vhiX« pfCTttthioxi failed to oonlarol nwatodtv* Vovtm mi& m^ttktA 
momm V9Sm9^ popHaUona of Ji» iffflfiatiflM f^llM ^^ ^ w«iiw. 
Badttf Popoinei aaa Tiortil (1970} touad »<ia« airidaano* t ^ t 
&a t!i« i«0a«iio« of awssa^B ^ e ii»a%«re of .l^ lrffifttelMfaflftlii 
^^0rmB9& mA ££§lslsi|flteEt i&oraASied iMl# Bao ii@4 tli9 rev^;** 
#ff«ot# ili0e«^ CI9T7) obeerved that ^CP re^etd t^o p o ^ a ^ 
tloa of Uaimlrftlmfflg miSS^m ^ t did not ioertae© o««d eottoa 
j^i^Ld* 
> I@eia@dn (^l iod to @oii, at Q«S to t*0 ton p«r hootare i& 
a^&tntm w^m or at 100 to ISO U t r ^ per iaoetGi?o ao a 2i.qt2id 
at a depth of tO to t$ <C3* beooaos affoeti^ro ia tho @oil IJ to 
3 ^iit;^ aftar applioation aooiaat foot«Ssix>t cmd atass amatodaa 
and asEiiaat PratyXaziobidaa at te^^eraturaa isot %tiUtw 15°0 
(Giui'koTa* evaalmikova and Ehryaaiaat 1974) • & oospariaoa of 
liq[mid a«aaif$oa with ^axuiar nasa^a @boi>ad the two to tm a^?lly 
•ffaotiva in tha top 24 iaoliaa of aoii liat Dfon 24»3S iaoti«e 
tha iiQ ttid ainaioa iiae ooi^ a affaotiva (OiXpatil^i I0M3sa»e» 
Turm&r and MoBatht I99S| Foster and Ooliooat I99S} • Eowaa 
and Oood (1961) Aiaad that traatsaat mth & aad 10 ^OXoaa p«r 
aera of aaia i^oa vaa ph^toxia* liovavart Oood (1961) raportad 
that phytotoxiaity of BBO^  was ioaa vhaa appSlad 12 iadiae daap«t 
Agaiaat tha saaatodaa paraaitia to man aad Xive**etaale ^ a 
affaat of aoia^on hm h%mii raportad agaiaot Srd ataga Xarvaa 
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ef Ufi mwrimmm* 4* jiftatiteati ana ^ smmm C a^neo* m%)» 
other devtlopseatal. etagi» of t^^o acsatodes ia aoil* fk9 
prment otttd^ vae i^ n i^irt&lteii to stsid^ th« «ff eot of ticeia^ii 
01^  th^ 40V«2.opa®at of g* iSli ls£tof ^ p«3?Q9ite of eh<M^ » frois 
e^l^ to iafeotive Imevm tn <Ulf^@at ooilot im^r ooi& t^ioitifs 
of oomtant t«s^«ratiare 3M aoi«t^ u?«« 
•HIMIMMWiMWMInMlMaMaiMMt 
Boll 0Q@iplts ( 0 * ^ OBUi) wer® oo3^«olecl from tlio roi^^eiK 
tativ® ci:?®a@ of hUsoA {mXX t;^« Zt £2 02id lit) mi^ hwiSeoow 
dietrloto of mtm Pw&mnlht B^ta aietxiot of Eajset^^ CELaOk 
ootton ml%U n^»^ <i aiotipiot of Bihaj? (a«4 eoiX) and Zspiiai 
diotriot of Haiiij^ tKP* Soila «@r« dvi«di amehoA aaA pmm^ 
thvoti^ 4 sn 0iw@ and weir^  aa^Isrse^ f<s3P various p!^i09««lie^««l> 
pTop«rti«s eg Stsorlbod in (Laptev X« 
Fa0e«9 of olneepf ortlftoislly iafootod witii M^SBStOS^B^ 
fffmtoytua ms ool2.«ot«d in mosUii l»iMP ettfiohod to wmm «r 
withoro to ffvoid ootttaninatioii vitli uziiio* Iggs W«IP« oou»t«d by 
ntoll oim ooimtiag tiolailtue (1923) aM t&mem moiX ttljetixr* 
va« pr«|i«r«a at dtaoribod in Chapter X* 
«09 
i^^mf^ Ho eaoli ^ @ of so i l faeeoe lEl^ tt^ i^ e* ^ # oiatam 
«ae 0pr«@ia waitomly ow^ petri dieli«B* A set of p«tn aiili«« 
«ritl20ut the additioa of Qeoaaoii ims k«i)t es oo&^oX* She 
petrl <Si0h00 ^^d iambat^ SKI e B«0*B* incubator ia ISQ^ & at 
27^0 for 7 Sa2m* On Sth isr# tli« iafa^^ivd X&rvaM v«v« liia> 
ireet«3 frcsQ th@ fa«om eoilt elsttsp® in u&exi&aim*© u^pr^ aeattie 
(Baitmeaztf 1917>« t^e 3.@r7&® w@r# ooimted \uciaer a mtmmmpe 
ODS pcaraesit as^eXopient us &m!>&ip®^ to oontiml. ife® ealool&tei* 
rotimatioJ^ of atta0»ii was oesried out Ist 3Q]^pX@@ of fseceo 
ooli ml.3Stt3ap© aftear f t 5 nM 7 fia^ of lo©al>atioB* 
Httiadon ^«ao «3timafle3 @® per ?o2h£^*i» oilTov tMocpiate* 
ferrlo oljum ii«tl3oS (Soottp 191^)* 
i» iyLoolio3Jlo oo^lutioa o. rota«@iiia h^&ffoxi$»9 
0*02 1^  DilTiir Mt3?Bt@ @olutioiit 0*02 1 PotaSBltts 
Ililao3f»at0 ©oXsEtioiit M&tuimt^  imn a3s» 6olutio% 
6 IT Mtvio a«id* 
20 e •anpltt «a« ta2c«» in 100 itil 0laas 8topr«^«& coalMtL 
fXmik ft&d 20 al of 4iltti3.1«a vmtor wm aftdoA* Co»l«itB of tht 
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fttmU v«r« 9h«kmn for 30 «ittixl«« on $^ mmgimiXmX i^alitf mA 
tsxtmm ttspim^ tlia%taB nxtw^ p§ipm S<i»4t* 
10 wX of tli« «up«fiia«aii1> wm 1>a)s«a %u 290 idl. oeiilftsl. flMk 
end go ml of 13 a3.eoli9He fotitssiwi hirdvoxi^ wan aAdid* Slit 
^iit«xi^ of t&« fliMk ««r« iNMpyiix«il li»F 19 niixttl«i on a «»i«r 
bath* 69Ql,«A m& $0 ai of tratc^ wm %hmk ftAd«ft« Mt«> «eoUag 
f iiiX of 6 tl s i tvio aoia Qfia SO al> of 0*00 n «ia.t«3P aitratt ««r4i 
sdd«d and misturo fiki^«ii «^1 eo an to pvoi^pitato lOJL th* 
i^Jlozl^ aBd bartMiide* ^ ^ oaeowe of flil.ir«r nltrato wm aot«rKiao<l 
%s titratltig d^ai&st 0«0S 0 f^ otftssiuei tMoioniiafo ii»iii^ f »l. of 
eatairatoa is^m M^m i« indioi^tor* A M^sk VLtrmti&n mm eAm 
oafrloA out %n tlio tasto IIA^« 
QoXml&Uism 
mmmmmmimimmmmmmlm 
^Sh^ temimt of n^mmn. VM oiaosilifitod 1^ «a^tif2^»S « i ^ 
a eoBstant faotoir (f la of 0«02 U A0^^ « 40 x io^ug mmmm^^ 
1^1^ va» doviTod liar pHottiiig o otandiajNI em^o liotiiMa Hio 
iMittsoti and oiXTtr nltrato* 
fbo inf•otl'To laarvno vovo gf^c^atod fivoii tl&t 9t«tl«ido f»oo 
OBltuTio w^as BaonuHM** t««littlqtto* fiio ianrao v«v« mmpmA^A 
i a half iaag«r*a aolatioa (JlaCl 4*9 m SQd 0«2f «t WOi^^ 0*12 g 
aad Sai^9| 0»29 «• for l&trt)« aaaat of larva* 9«r ailXftUtra 
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m$m 4»m* Eq^aX ax»!i«r of ifijf«<rtiTt Imwam {espvtslaai^iSMr 2000> 
iF«r& plaoftd in ouch of tlio jeemrtooa oa3.l»»o 1to1l»»« Ifnaaoa «a» 
a^ o^d Ui ^ » eow&mtV0Mii9m of 10« 0$i 90« 1001 sm^ 300i 400i 
S00«^  @00« TOOf aoOf 900 aM 1000 iii/f!d a«|}ar&ti^« A ooXtu^ 
tut^ ^<^®ttt the &ailitimi of n€»3s^ oa was Ic4^ t em oontarol* Sh« 
otxltit^ tufee® ww» inoafeatii at 35 to 57*0 in o I3*0#B» Ine f^ecitort 
Oomm^  of Hiring m^ ^tai Xcanmo 1^ 00 gono efteir ovoif^ r S4 & fto 
tl-^^ ^mmnt$,V0 4ai% e^i tlio tor ooat oconrivali in ocii^axlooii to 
r^nun OF mmmT^B -uimm 
mmmmmmmmmmmmmm^mmmmmmmmmmmmmmmmimmmiimm 
^ oesoort^ii ^otl:^^ minotiXo l^ c^ rv^  «oro 4«ad or i^ i^ i^iyooAi 
tlio^ wore was^ od mmtemX tinoe ulth lis2.f Eingor^ii i^ltitton oad 
l.iioial»iitea at ff^G for 6 ti to oSJiow rooori»?2r* ^% ttar^m m^9 
osaeiaod apdn vmSme sloxomoopo fosr rootorott^i of smrvmmta* 
wmmmmmmmmmtmmmmmmmmmmmtmmmmmmmmmmm 
Api»Uoatioa of avRsgoa to faoooo ooiX aivtoro o«uoiA ooiieim-* 
trfttlen r^atoA iohiUtioft of troiuifovnaMoii of §• aft^tfiytn 90^0^ 
to Infootivo loartfto {fiatm 7) • !%o offloeoir of nmnsm^ «i« 
flifforont in Olfforoat oolJUi* HtpOawi otflooosr v«o o^«rvoft ia 
EoA ooU fOUowod 1^ iMpbiilt lAiOkaovi AUgoiH XZf ^ligasli XZZ» 
AUiEinrti X m^ WLmtik oottoa mUlm in dMiorosoing or^or (Sailo ^)* 
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X 
BLACK COTTON SOIL 
ALtCARH SOIL I 
ALICAftH SOIL n 
0 —6 ALIGARH SOIL Dl 
k A LUCKNOW SOIL 
IMPHAL SOIL 
RED SOIL 
I 2 3 
LOG CONCENT«ATlON->Ug/^ 
FIC.T EFFECT OF NEMAGON ON THE DEVELOPMENT OF H. CONTOftTUS EGGS 
TO INFECTIVE LARVAE IN DIFFERENT SOILS 
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m^tm or fimjvcxjs m mn mimmmAwm os" i» os^ foiigas mm 
W B i * « « ^ > %MWWIWIIi)«,l|li|||lll,llllllll| I r IIII III II iMllir lll.lllllltWIMMMIMMWMMilWllllWIWWWIIMWIIIIIIIlllllllllliW 
fraiiiOll t t * & A ± 1. m * ^ 
ugfgi t I t ii«w •»"' »<'»i"|i iMiiir I a t t 
^^ s a ^ t XffiidiaSlt Jtmeknoir ! i i l i f s y l t | US§&s^ tUM.m0^ l E I a ^ 
t t t I It I III I I toottoft 
10 75»6 T?*i ao«o B%B m*$ ms n^f 
2$ $Z*4 ^7»2 6a»§ 67«f 69«9 ^ * f dt«e 
§0 9t*^ ?7«9 44#S $9*0 @^«$ 6^4^ 67*2 
100 aO*7 25.9 27*S 54*5 ^ # 4 45»^ 69»6 
St^ 10*f ia«6 I4«l ^•t 24*fi ^vl 52*$ 
300 7*5 a«6 9*4 I2«a l§#a I9»f 22*4 
400 3*2 6*0 €.6 d«7 10*a I9«« 1$«9 
$00 «* • <» 6*2 0»l 10.4 I2»d 
600 « • < • » « » 4» «» tuiii m 
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of toy It 9 oad 7 aosro oro oummxlood la S«%a.o t* ^flot I Aort 
ffiaxiwiiB roootov^r of aoniMSoa nao o^oowod f»m Eo& ooii lollowoA 
h^ tmph^M ]&uelai09f A34g@ftt XX # £XX$^ai^ Z« jAlsofii XIX and 
BXdfSR oot^n ooilLo in doey^ioiiii mf6»»* ^t«9r 5 oaa T do^ mt 
scjsUisi} rom f^^ o;^  of nieiii^ii vao obtoiaoi frott Eo& ooiX loXlovod 
bisr Impti&tt ^uelffiioitt ^Xigiarli 1%^ J^M^m^ XXXt k^3Liipiili X mi& 
matik ootl^n ooiio l a dooroftoiag ovdox* Cl^ S« 8|« 
Oa %M iof oo^iro Ic^ rvno of U* iigt>^1^l^ onoto&doA in ^oklf 
Eii^ @y*@ ooXiitloa mmmfnik am&«A ooaoentrstion roXatoS Xiihit»l^  
tioo of ^ o motiXi% (fig# 91 taia* @)« 
s^o dLii£il,b&timi in ttol^Xlt^ Xoft to ^Sm poriilro&o of a 
prof^os^on of t^o Xanmo dep^ adiXf^  upon lilio ooikoa»tx^tloii of 
t^o l^ootloiao* ^ o faaraXfolo «ftfi ivfovofsitsXo WE^  irowiXtoft ixk 
^e doatli of tho X@rf%o ao r«|)Oii'tod vailiiafie « i ^ trog IToo 
ooXsktioa oottXd not rootoro ttio ttovon^tlw* 
lit 
•iiiii<iiiiii«iiiiiiiiiwiiii|iii»» Ill iiinii M | w i i i i I iiiiiiiiiwMiiin Mill »im«iiii»inuwi.niiiii IIIHMIIIIIIIII—nmiwiwi* 
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CONCENTRATION-Aig/lJ. 
RECOVERY OF NEMAGON FOLLOWING INCUBATION FROM 
DIFFERENT SOILS AT CONSTANT TEMPERATURE AND 
MOISTURE AFTER 1,3 & 7 DAYS 
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doH Wl^^ pmtkoi&m QsipeM to a gr«at oarttat m^ o» i ts t^oeiioal. 
az^ l^0d®sstulf^ ti(m ani th« txtent and oattavc 9$ iiAtoy|>ti«a %f 
Ql@^  ^ mnrela find oT&asBHQ matt«r« S2li« mo7«a«a$ of F«»ti(^d«fi i a 
eoiJLa tigr itadbitia aoume to 1»o of lotto is^ytaoeo for Hi^jf 
e^ocKae iopoH^t i » @i;trimo ossoo (diiHii Qmehw m& Soidiaoi^ fiy* 
1977) • Chooioai pemiB^sm& io an Isp^vtcmt Sotoieiiiiafit of 
Moaveilol^Xitir ^e& i^ ostioia® io d«ss^od in soil, to aon-motiiro 
oompoiitt&t Hom^oa ea or^ idsoolillons&Ot soaSotilOt iipoiear p«otioldo 
10 d»@raded T^iy oXowljr oM £il#k oonofsitvatioiis povoiot foi? long 
astratloa of tor npflieat&on (Footer sM O»lioeat 1953}* ^ 0 
difforwotioX oetiea of oiBegoa oa tito traaofOfmo'^oa of 
&• .ffofttiyyi^ i o^pi to iasootiiro Xarvao jUo aif f oroot eoiJji» oooa 
ofttr 7 Aoyg of «ppUoo^oat io not bo^^wo of i ts Vaiyias Aof* 
roo of dogroAotloa ia ooiXo bat otlior fftotoro roaooiag ito 
bio«vailaMliit.T « 
S!io a4hiorptioB oaA iatoraotioa of foetioifloo oa Oioya oai 
ore^oaio aattor io oao of fdo aoot i i#afiooat jpyoooooio iafiUioao* 
lag thoir liioafAiXaltiii^a Wx9 jdionoBeBoa ioaio to yl^rai^o* 
ehoaiotti ^m&m iaolatfiag aatrioat groiXabilitjr «a4 oaooi9ti» 
b i l i ty to aioyoHaX AograAatioa (Sia^jna. aaft @ i a ^ 1979) • 
116 
end natiir* of oliur 8dii«s^ al» and oirsanlo ea1it«ir 09&t«nt infiaitiie* 
tKt «3itetif of p««tiel^ tt4«orrtio» (Mvav4«f 1966} • DE i^ Xayit 
ai& Ss^^rtaiit rolo io tho ctjaaorptlon of aflnogon* Qvatw asaotmt 
of ^ 0 pdotioido toisSt to got eiloose^ od h^ beoo Ofitavatoft oXayo 
(aia#a2^ ana 0|ii^» 1976 a)* ^ e {iftoovptioa of nmmmt^ 1^  03ia3^  
i e ol^ OBitoal in tmturo* Beo&»0O oif i t s aipoieor oaA aooiOBio 
soloo^o Qo pro^nation or ion oxi^ an^v ooeure di;i»iiii; (Bkm^mvpm 
tion* ^^s t!i«s h9m ehovn f^r i i i i t o and flioatBioi^iiioisS.t«i W 
@i»iliQi aM Oii3€^  i i9%^h} • 2^i» gr«at«r tmAmw^ of adeorptioa 
of afima^ B in ^asio &g^n $M f$3m ^i^oMjm ^tl^ tbo pi^tlol&o otm 
oatp3.idii tho UndiQgo of tho pTmim% «^dy« i^io asioimt of nmaai^ a 
ro i^respod fron diff«p«at ^ii© e»» ia tlio ordoi? of thciv potmm^ 
o^sorrod og i^syst trui^f^s&ation of ^» ,Q f^ttogte^  ogoe to iafootivo 
Xnrrao t^ao Qorap^ poadia^  tatli ito t>ioav«ilal^iit^» SSio «Afl02l}0d 
asoimt lo aot oirailisl^ io tav aotiom ti»a» roduooo ttio offiOiMiy of 
n«SA®OB to aaxlaail^ ia Biaok oottoa ooii H i^lovod h^ ^ ii^u^ 1$ 
AUg«yli tilt iOJLsagfti^ iX* l^ oitaov* Xa^ plial oaft EoA toiin* 
HaadUnoi tffieoo^ of nmttm^ agaiast atvoioinoatoi otftgea of 
il* -^ Pfitoyt^ y vao titmmemA ia E«4 ooii « i ^ liigiiijr a«161o pS (6«4)* 
¥ i ^ oa iaoroaio ia i»B tlit pwitioido Hiaft&ag oapaoity of tho ooiio 
iaoroa8«« aa« tho IdoaTailaliiiiti' aad th* offioa^ a«aiaet doroiop* 
atatai stagw of hookmam ia ooii dooMnaos* ^ o iooaor ofTioaoy 
of nmaifprn ia &Xig0fh 111 ooil vith i^ 7*8 ao ooi^ poFoa to li&^aamut 
aaA Ali«tf^ n ooiXa (|B 8•^ aaA d.O yvopooUTOXy) oaa ^ at%ii%iito4 
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to i t s l i i ^ el69 ooixt«iit (29»9) aM etiMkm mof&mtm^ cwipttidty 
me fffieao^ of &wft@oii «a» otkXk l&w^ In iiXls&ih I eoll 
©SitlKiu^ ^ it*0 OIQ? mntmOi io alztleaa <^}t a&ii0« 1^ # a«sv«e of 
adsoa^tion ia 49%mmim^ W ^ ira]?i«t2r of fmtem in o<»Hii%tio]ii 
it»o M ^ oatloa msSxcm^ oar©oa.ty Ct^ »55> «md v a ^ l5i^ ] ^ (9«2) 
favoiir gp@&t«!r aSfiosrptiott <iM r«4uo« t&o l^loavaiXaMIUltj sM 
ootteo^imtS^ t^e bloaetliTit^ of ttm p^tl«iS«a« 
niaUrai offiofts^ of ii«a£j^ii mm ohemw^A In M&^ oottoa 
eoll* ^ o 1^ of tlio ^ i l (t*4) i e osl^ i30X>« tl&mi tiro a o i ^ 
naiaea.^  Eod ©M Isi^al* ^E^ aoirtot MosffsJULol^ Ulitjr of imiitcjoii in 
Bl&olE ootton soi l 8i@7 bo attxllmtod to it*o lii^oot OI«F oontoot 
&D& oatloa «iehaii60 ««|^ aOl^ « 
li«Ba^& id offeoUvo esainot ^ o 3v& oti^o iafoetiiro a^ r^vao 
Qg Al^ YaiMlfiM tofrffitlAff ana HMUffle imfltfflim« ii»»qntyo« It*o 
LC^ and itC^ Q %9tm Z»$ mA 8^ rooi'oetl^ Ndjr (Hoa^t 1971}« Uron 
loooor ooaoiaaitjftiitioao of mmagon a»o i^ ofoiroA to MXL Wm infootivo 
lorTR* of g* jftttSfilllli* ^ * '^ f^O x^ B»g«o fiNm 70*79/i|^^ (S4 li} 
to 20*89ya«/>BX (120 H) loaa t)&o I«C^ titm 47%2ytt«/«JL (241^) to 
1 9 8 ^ s X (120 li)* 
tliioo ob8«rv«tiojM osBUBO iignlfleMioo fxoa piilOio lioftltlk 
nmt point* HMKtt^ ii i s ^mmfsHX^ igpfUod to ttio ooiX for 
iioBAtioltel anft faaii«14ai offoot l a m ooneaitvotioa of 0*8 to 
iia 
! tdfli/li«otar« (E(|alvaL«Qt to 173 • 2^m/s of •oi l ) ((3iia*koira» 
Di7«i^ iilIco'Va aad Elivyaiilaat t974) * I^Hs ocmoen^iitlo& ie BUffi«» 
oimt to preT«nt the tvaasf^nsation oi 50 peiroeiit nfitiaiUlifflff 
• a p to infoetlfe larvmo in @!W of th« 0Oia.e used in tlio |)7«e«at 
0tudy» as the ooooe&tratlon reqtared vm i^as l^ r^ a 26*92 ii^i/g in 
u«a ooii to 73*Q6m/Q in liiacie eot^a &oii» liottover* to itMMt 
tho trii»8fozoatioa to 90 pAifoont a M ^ eonocmtvation iraogd of 
B%3nc/Q (Bed 60ii) to ^\ f^s/B (BXook eotton BOii) dhaU bo 
nooaed* CttcSi appXioctOoss isXXX B^artm the daeS^  pkVX':o@o &a& pr«*iront 
th@ piants fiirom nematode end fUn i^ai die^nee and the iivie«eto(^ 
tmm ao^idi-l&i ooii tr^EBsdtt^ ninatodes m& oan be tmea on 
ejii^eilffientai basis keeping in view ^ e toxic effects of nmmpn 
nhioh mssr be ezeotated on plonta* 
BeefBamit (>• (19t7)t G^eesl:* fijdeohr* iieai»Xnd«» Sl» ^31* 
Biratf :.*u»^  • (1966)i Cei* Ottit»t JSSt $99* 
^wardst !^ -«^ * <196€)t Eeeia^e Eevieiie* jy^ t 39» 
Foster* i:*a» a^d Cohoon* '^t' • (l95B}t rhjftopathoXogy* Jg« 342* 
aiiitstilQiCt if*r)«» Xeliikiiira* c: •!!'•» Saxner* L* and LoBeth» 0«w» 
(1996)1 Phytopatliolo^^* i&» 529. 
^ O d f J«u» (1961)1 Pi . Pis* iieptr«» il3tt 976* 
(luptaf ^•^•% imlchopadbyfiara* ii*J* end Gh«ad» «J*«4« (1971)s I^ aryaaa 
A«rie* UaiY* 4* Mes** Xt I^U 
@tts*koTi»i a«A«» ;.iresbai|lsTat «I*M. sad ihrsraiiiaa* I«A» (1974)I 
^^sshehita Essteaiit lio«8t PP* 49* 
Iff 
attth« J«&«t 0&i^ )>«rt H*E* and OQiiXft«pf«r* Sh* (197?}i Br* Oxop* 
Ir9t« Coiif* l>v«>o«» Jt 961* 
nttseayt E«n« {1977)t <!• KeeatoXoeirt £» B9* 
f;eAgOf A*^ :* (f97l)t Tmt htAmn hl^&ies^ 39wmaX» J§* 572* 
ne3«thft CM* and B«rgMQm 0«B« (193^)t PI* X^ fi* U«pt7*> J | t 229* 
Ei&et c* etod Pe3Ltif<l* (t9S4)i He^adehp ^ 497* 
Hukliopadhyeira* M*0* (I9?0)t <?• E«o* TtiaJ&b iU;rio* tJoiv.t J» 6S9* 
ril{^.$0TmT.^u» (1960}i ?X* Die* Ue^tr** M* ^^* 
r«o*32« S* 
Ovesffian* ;^ *J* (f964)t P«oo* Tla* Ct* Hort* Ooo*f j^ gt 114* 
liQ^ut ?*0** Popo^oit I* oad ?iorel» n. (I970>« r.eded* Bijtofoo* 
iiEJadbi/et* Gent** ^ t 749* 
E«|moX^» L«i.* @&d u*B&ii»0£if u*a* (19^}t 13.* m@*&e|>tr*« i2*t^O* 
Lowan* um^m and CloodtJ*.^ * (t36|}t rtiytopatholog^t JSlt 649* 
toottt ..*:>• (I9l9)t Sbtandaxd uet^od of Uhsiiioal Mal^sis* ^%h Kd** 
Voa^ *l* DcVfOi iiostrttnd Oo*c Iiio«t 299th Fos^ tli Avome* 
dmi lorkt fp* 271* 
t^ ing^ mXt iT*r* and Sia^t c*>* (1979)t Zud*J* A^ie* i^ ol*i i^i 283* 
riia^ialf «!•?• and Uin#» 0*?* (1976 a)t J* /.gsio* '^ood Oiflet*! 
Mw 107. 
aioshol* J*?* and sin£^» u« • (1976 1b}t J*£nd« Oh«s* MOO*» 1^* 291* 
^toUt .iJi* (1923)s iiB«r* J* %g*f Jt 99* 
(1991)t AdY* i\«:yoti*i It 249* 
Xaraar* a*:^ * (1979}s 33oiia to Hiirtht JQt 4* 
qBAFf m III 
mmmmmmmmimmimmmm 
mmmm os ws mmBimton msmm OF mmMm^ smmm 
im 
mMP9m til 
OAEBO^ UEAH OH fm nsLAsmiBBiQu nwmim OF ^ a i Q j « ( a ^ joaagQEgpn 
In nod«sa agHotUtttre tli« ii»« of pmtt oontrol d&«aioaX« li«s 
toeooa* s8or« oowioa irllfti the r«iult thmt larss «Boiinta of pwtti* 
ei^M find pla9« to •olla «ith«r throu^i air«e1t appXloatlea or 
tr<m thm aHmve iprouad pm% eoatvol praotlooo iBehrttvatf !979)« 
oartiieetate) lo a lirofid Bpoetrun oarbacieto liie«otleia«««iiiaatoaldo 
i^olt hm d«Baiifltrat«<l ««e«XX«iit MoXo^osul offteaoi^ om a tddo 
•arlety of orope (Ctoa. I966| :a««t I9«6| furnlpooodt t967)« It 
i s omumvX^ uaod to ooatvoX root wooflla* MMSIUU^BABM* JlMISillllit 
ItllfltitttMl wad aa^QPi^— 0pr« on atrmrlivnrloot xoot wenMit 
boll voiifiX* olfiOfa vo«fiX And onty nom throui^ ooil or ll»li«r 
appUofttloft (ArahoTf s t ^ w oaA Briaglaifvt* t977i Alaiadt 
M«l««ttkaib oaA suttOTt I919| KloMoa aaft &a4»«it 1979)* 
aaiiathilo4ioraJ onA JaaroroJ (1977) vfalaatoA II mnmiXm itt-
•••ti«ldt» a««la»t tbo tloo lihito Xoalhoppor (X* a^a^tg^ tm 
tlio aoot offtotivo aaitiaiac 96*7 oaA 97*2 p«ro«it aortaUty at 
2»<l Mi 2*9 k« par liaataro ra»pa«tiT«ly« 
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«itlQ ii«eatoa«8« In Coata Mttat Fiicuispioa (197$) f^ Buad ^ !i&t 
oartiafUrfia wm ih9 mm% «J^«eliir« nf § aiiasi1ioli«« for tli« 
oentrol. of MMS^SiMJitM B^ IWIMB <>A Qia^ t^ mswmoAknh h»mmm* HaniMmr^y, 
liaj ^ iiflVQH mid Muthialerielyctajft (1976) •rid.uatod % pootlolAoii m 
ritm Bood dlMliifoolitiaio for %h9 oontroX of ifltite tip ii«iatodo» 
,,,4^f|>«i^ hQidf§ .liOBBear^  sod tlto^ tmmA timt esKTbofuraiif aIdioar%« 
mall^iidt f«i3Stt2,fotlil.oiit fenthlom and pliarato iriro ifmef o£f«o^TO« 
Haj®iidra;a a^ l^agmaalliaxi (197S) tr»at«d a i^ii«f ai^ iafiatod %jr 
aoid clarbcrfkmB (0*6 s a»l.«/'9ia«}* i l l 1^ «i@ #iieil<ml.8 d«iir«a@ed 
til® aiwliiir ??f galls p«r « ©f ffoot fey afpmiiltiatol^ 2S piirewit 
and th@ jloM UnmrnmieA for tlt>@ t3f«mtffiiKit M«r® 9&*4§ 72%6 mA 
70 .S porooat Twmpim%i?r9l^% 
Um and AgfiTiml C197B) t«atii«l tli® liisitsar- moiroiamt of four 
gr^milmt ineootioldoet w^ls** lO i^liosarlit oartaofuraHf di«iai^ %o& 
ii&d phorato In & eottou row nt t«0 k^  a*i« por htotaro* iUdloarliy 
o&rbotvopm- oad ptiomto woro i»m]t<l toado upto #i« 22zid dejr of 
apiplieotioa vliilo dloiOJo^ii p«r»istod only m t^o 13 dajro* Sl^ # 
pleto roeolfliiK bMol a^lloatiott of ^^^furaa (1*0 leg ti*!*/ 
bootoro) liad olgaifloaiitijr low fopolatioa of rioo root aonrntodo* 
HftWllifliBllifilln SPP* «i^ M#or « r « yiold vae oUtaiaod (Fraood 
and Eaot 1979) • fhooo Undiogo oooHtnod tlio oorllinr roporlo 
of %hm off•otiV'oiiom of o«rlftefkura» ogsiaot nonotodoo (Eoo* 1970} • 
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Til* msml99iM of aarboAiran CIMV^A tlieit %li«r« wmtm m dlff«r«MMi 
i a tli« r«ii«a« I«T«1« of oi%rbofuraa duo lo looa-tioae* liov«v«r» 
mgalfloBat aiffortooM (F^L^cQl) v«r« loOlOfitod i n r««ltet 
l«y«ls &i« t o t i a o of laoidiatioa* BaaoA oa rogroaaiea oaaljrala 
of tbo datat tlio WobalOBX oarbofavaa had a oaXoulatod l&alf 
11 fo of !!*13 days wharaea the ^aaiU.ar f^jraulatioa had a hmkt 
lifcf of 60«79 daya l a aoil (Ahmad« ialgaabaoh aad auttart 1979)* 
O^rbofuraa ia affaotiva aa ^ t h a ooataot toadeent aad ayatamia 
toxioant (Doalni^t 1967| Uofteaatart Watarfiald aad Boyd* 1967} 
;^ horay and Hale* 1967} Carot TraoBmnt GlotfaXty* iStrnrnt and 
Edwardst t973)» 
*a retort la avallabia of it* a af: eote on tha aoH traoa-
mittad nametodaa and th@lr dairalo maataX e tag^ of laportanea 
to man and l iva atook* The praaaot atudy waa uadartakaa to 
lavaatlgata tha offaot of oarbofurnta oa tha davalopaant of 
jyUWUMdlM ?eatttgtuB» a ahaap hoolc«esa» agga to iafaotlira larraa 
in diffaraat aolXe* aadar eonditloaa of aoaetant tmparatur* 
aad aoiatttra* 
Bffaat af ma^twttA an th9 tyaaafoaaatlan of u« aoatertaa 
dUii t» i n f t a t i y Uatrtm 
flM faaaaa af tlM ahaap artlflaiaXlgr lafaatad with g» 
^atoyta^ «•• aeUaattd aad tha agpi wmtm oaaatad by iitall ova 
»t5 
Alff«r«it M l l a ••jpnTftttlj tfid 1th« fft«M« noi l »lxtitr« vm 
a6jiui%«A to eottttlji 900 me&B p«s^  «• ^ vft^ 90 g of sol i fa«««« 
mixtiart oartefluraa WM alMi«4 i n dif f •raal eonirwstratioii^ (iOMg/a 
to 1000 Aia/s) aad alxod tkovoughXj* Slio aixttiyo wao 8i>roaA 
nnifexmly oT«r p«tr i diahoo* A •«« of p« l r i aiehos vltfaout tiio 
Addi-lleii of e«r¥dfur«a V M kopt AO eoalrol* ^ « p t t n dialioa 
v«r« inoubatod l a « B*0«D* ision^toy in dajfc at ZJ-'^Q for 7 d«gro* 
On 3th day* tlio lafootiiro larrao voro harvootod Aroa tho soi l 
fftoooe mljctttvo in Baominiia** appax^tuo (Baomann* 1917}« 7ho 
larraa w«r« eouatad undar a aloroaoopa aad th« porowttai^o dOToXoi>«> 
sent an ooraparad Iks ooalyoXo waa ealeulatad* 
Aatllanral aotivity of oarhofuraa 
Xaf«9tiva larvaa obtalaod from tha drug fraa ealtturoo wora 
•uepaadad in half Eln^«r*s 801utloa« Count vaa ad4ti«tad to 
900 larvao p«r a l U l l l t r a of atuipaaaloa* Four aX of larraa 
•uapoaalea vaa plaeod I n om^ of tho fourtoan aultura tulbaa* 
Oarkofuraa waa addad l a ^ a foUaidng aoaaaatratloaa « lOt 2ft 
90t fOOt 200, 900* 400» 900* dOO* TOOt SOO, 900* and lOOOyug par 
al« Oaa •ultara tuba «aa kapt aa aoalrol* Sha tubaa vara l a * 
•tt^tad at 99 ta 97*0 i n a 3*o«B* laoahator. Oouat af l l f l a g 
and daad larraa WMI doaa aftar mrmey 24 h for £LTa aaaaaaiitlTa 
daya and pavaaat aarvlval i a aonpariaoa ta aoatral vaa aalaalatad. 
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flM Xftx^ A* ««r« ^rmk ir«!»«at«i wMilkliig« with dni« flr«« 
ImXf Eii!i^ «fr*« Bolutioa in ord«r to 4iff«v«»tiatt r«f«r«lbX« 
paral^ls oaaii«a hj ikm &m.g tnm thv dNr«1it« tls« lamm* w«r« then 
iiu«|>eiid«d In hnXt Eiiig«r*8 solution and iaoabatod at 39 to 97^0 
to allow roooTory,* Aftor 6 h larrao oiamlnod undor al<m>«oop« 
for any r«B to ration of raovomonto. 
Applloatioa of eaar^^r^ to aoiXa oauood ^aoontvatioa 
depeade&t iohiijltion of transItoruation of iyiUj^ iailUUI «<8IP ^ 
infootiTo Xarrao (Fifi* 10)« £ff«Qt of oor^furaa oa tho trans-
forasatlon of i,« c^ontoytaa egga to iafootlvo larvce ar« ©yisiaariaod 
in faia.0 9* l^e maxim\i^  efficnoj of oarbalUran w^ obaorroA 
i n Imflial ooi l fOllowo^ by E#«, Mignrh I I I , Aligarfa II» Luoknow 
and H a ^ ootton aoiie* It was least efftotlTO in AXigarh X soi l* 
Addition of oarboftiran rsdliood tho sumYaX tlmo of infset ivs 
Isrras l a half Ria«wr*s solution (faUio 10}* fk* offscit was 
rolatsd to ths sonsontratioB of tbs psstioido and dumtisa of 
sspo««v« (H«* M)* HMMIS Isnras ida«li aiumvod siioirod rsdastisa 
i n motility* 
fhs oosAsntratisa of oarlMfuraa ro<ittirsd to idJUl 90 psrssut 
of tho inftotiTf Isrtns 0*0^) wm I09*it Sd«1» 60*9« 46*9 sad 
94*7 mi/iiX at 24* 46« 72t 96 sad 120 h rtspoetivtljr* liowsvdirt %• 
k i l l 90 pirasnt of tho lav«ao a aa«h hi«h«r aoaaoatratiaa of 
f2f 
——« ALfGAWH SO<L I 
^ ^ BLACK COTTON SOIL 
• 1 LUCK NOW SOIL 
0 - - - 0 ALI6ARH SOIL H 
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7 9 IMPHAL SOIL 
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LOG CONCENTRATION-/Ug/^ 
FIG.IO EFFECT OF CARBOFURAN ON THE DEVELOPMENT OF H. CONTORTUS E0G5 
TO INFECTIVE LARVAE IN DIFFERENT SOILS 
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LOG CONCENTRATION - A i g / M l 
FIG II ErrECT OF CARBOFURAN ON THE SURVIVAL OF INFECTIVE LARVAE OF 
H. CONTORTUS 
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99i«it asna ABA iai.2/i«Aa »% a4t 4d, 72t 9i AAA 120 lur r«»« 
P«otiY«3^* !Sli»«« Xaaewmt iM.€ti mvLTWlwd shov^a y«l«i9liea l a 
DX80UBBZ0V 
Osrbofuraii ia iladlng iaoraaalag us* l a th« ooatrol a t plaat 
peorasitLo laa«ata and nasatedaa Avm ta I t s lov aanaiuUsa toxl« l t f t 
r«latlT«2jf ahort pa»iat«ae« l a aollat aaa* o f dagvadatlaa hy 
aoatar i^ orgaalaaa aad ooaparatlTaly laaoeaoaa dagrridallaa pre* 
dttota (Kaudiaa* 1967)* An^ist tho traaofomatloa of alioap kook-
vosB gm ji^^tQV^am mgm to lafootlTo laanrao* l t *o offloaay vaa 
foaad to Vary l a tlff«r«Qt aolXs* Biaxlayii affleaoy iras oliaanrod 
l a Xmphal atoll foUovoA hy B«a» All^aifi XXIt AXlgavb l i t XtuelukOWt 
BlaidK eottoa aad idXgeatik X oollo. SMo Alfferantlal afHeaor aay 
bo attvUmtoA to I t *a vaspytm bloaTalXabllltir sad ooaso^oat 
bloaotlTlty* Dogradatloa of tho pootioldo aad I t *a adaorptloa 
hy olay alaorala aad ercaalo aattor proaoat l a oolla oro aalaly 
roopanalWLO for tl&aLr offloaay agolaat lltlaiE orffaalam* 
8iff«ral iteatora latlaoaaa tbo loaa of oaarboforoa fxwi ao l l 
l a a l a i U f atayaratiaat ataoapharla doaoi^oaltlaa* piiotodocrada* 
t laat kardvofwft ioa •oaa«itratloat alar alaorola* organla aattor 
•ad ¥aat«nal papalatlaa (I«Maa» Diilaao aad INtftltfO* 1948| 
KMifjMM lAd Kaaffaogrt t9i9» I96 i | Kaalkaa* t9d7| Osrot Troaaaa 
aad ^unuTf 1974)* tm tiM aoatrallad «q;»arlttOBtal aoodltlaaa of 
tlia proaoat atadjr aa d l f for« i t la l laaa of paatlolda aoa ¥a 
19» 
ft«^«ilNil«d to •v«p«f»«toiit A«MO«pli«n« ittoaipMitioa toA fkmt^^ 
a«ir«dft«ioa m mH tli« «atiir« rX«tM ww iaoitli«l«i im ttlMU.«r 
oonditioiis la th« 3*0*I}« iiMutefdr* OftiMC t^at vpea ipiilifNitioa 
to Mils lb« ftoaoonti'fttioa of pootleldw aTaliablo fOr Moaotivlty 
otarto 4oeUalA« 4u« to •ar^ins r&tm of dogrodotioa oad adaors}* 
tioa* fbo do«raafttioa of oarbof uraa i& alow la la l t la l foir dajw 
and ito ooaooatratloa atarta doallalDg riplSlir attar 3 voolca of 
laoubatloa (Sldd«v«fta|»pa» tifoX aad eeibar» 1978)* Tb« rata 
doM aaturally dapaad apoa aoveral faaiori oparatla^ la tha aoll 
matna« Tik«t half Xif« of &feimil&T oar!»ofuraa foXXovlag appUoa* 
tloa to mXl& hm titas baaa laaoourad 4d,ffmfm^l^ h^ Tarloua 
Morkvm Craagla« froa 55.5 days to It? dayo) (OATO. frowiiiat 
aXotffityt Turaar «ad Mvarda» 1973| ^ahr aad Borough, 1t77| 
O^aftfidt tfalgoafeaoli m& mittw, 19T9). Howovor, oaoapt for tha 
1^ ao othar faotor in tha eolX aatria hfm boon foi^ ad to |>o«a«as 
daflalta Ix^Xuaaao oa lt*» ooaoootratloa* 
l)o«radatloa of aai^ofaroa la roXatad to hydracoa laa aoa*> 
aaatrotl«i» Xa ««aaraX aarteofaraa la atalbXa at aaldla pg oad 
la da^radad alth raiatlva aaaa la aXkaXlao aalXa (Oatalat 1I975| 
Kaiur aad OOWKM^ f 977) • hQ^ oad hC^ of aarlK>iaroa la i;aphaX 
—U im <^ *t) vaa mmA ta 1M 29*99/M/« aad %mmZfk9/9, roapaa* 
tlYiljr aad tima aaridltltod aasUMa afl laa^ asalaot tlia traaafa»» 
aatlaa of Mmiffftrfffffflf OtP ^ lafaatlTa Xorvaa* &ad aolX alth 
IMI 6*4 VM aXaaa ta XaphaX oolX la tha aaaaoatratlaa af Hia 
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fliAA 1*1^ « 166 Mtf/c) • t^t •ffl«ft«(jr of •ttTlwI^tia fvoFWrtlonalXy 
d*9vmm witli tiMi ittor*«»« iia •pa of tli* ooUio* Slow it*o 
•ffioaor «•• in Aooro«iia« ordor tn AXiisafli XXX ( i ^ 7*8)# 
Aligarh IX {pK S*0)» Luokaov (pH d«5) aad AUgarh I (|!B-9«2) 
•o l io* ^ 0 only oxooptloa bela^ B la^ oo'ltoa ooiX ^lA had o 
pH 7*4 and ^«i oooapiod « pXaeo aftor hvaskxmv ooiX. of pH 3*5* 
Tho low offleaoy of Bl&ok oottoa ooil OAB bo otlvllmtod to lt*ii 
hl^mt oiasr oouteat (44*@l>) £iad hlghtet oaMoa oxehaago oapoeity 
(51*S)» both faotoviei miiialy roopoaolblo fOr tb« adoorptloa of 
the poatioldoo (Oaro« Frooaaa* aXotfoXty» Ihixnor and Bdvardoc 
1975i Blaa;haL» Khan and Banoalt 197B} • thm adoof!^tloa too rodueoo 
tho MonkTalloMXity of tho pootioldoo aad ooaooquoatX^ tholr 
Moaotivlty* 
Tim fiadiaga of tho proooat atad;^ aro hi#ULj alSBlfleaat 
froM pabUe hoalth irlm poiat* I t wil l bo of latovoat to ootlaato 
tht lafXaoaoo of oarbofuraa oa eoroval ooil traawsittod a«iotodoat 
ffoaovtOljr yoraaitio l a aoa aad Uvo««toOkt iritb a "Vloir to roduoo 
tkt tfuMMB of ^000 hAaiatba sott ls« iiitrjr lato a a«v boat oat 
raAaaiiit ^ a abaaaaa of baairir nam btufdon l a thum^ aXraodar 
lafootoa* 
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Mmmmmm 
Ahaadt K.« kfaX^ Mi^ aol:^ ! ^•^B AM Butt«r« d^i* {%$19)i Bull* 
Baivljroiin* OQIXIIW* XoslOdX.t J3t S72* 
ATeh«r, T»l*« stokMi J«D* and ^riasbaivt* i^ *^ * (t977}t J* 
4gne* Food Cha»«t Jft* 5%* 
3«cmaim« a. (1917)« i»«iieMik« Tt^Ae^ht* MoA «• lad»« JQ^ » tSt* 
Oaro* J*u«» Fr««»iint li.T>*« aXotf«lty» I)»F«» £urii«r» B«a« and 
Mvardst w«K« i 1973)2 iJ* Asrio* .'ood Ch€«i«, JJt« 1010. 
Oaroy J».:«t Fr»«aaii* i.*-• sad aH&mflr* i»C* (1974)< «?• Agrlo* 
rood (Mm*9 Mf d60p 
DOBlniok, c«D« (1967) t J« F«on» .%itoBu>l«» j|$|» 146a. 
Tlguoroa* r«A* (1975)t Bol.«tixk»f««iiloo» Miiolaterio d« A^iotatura 
Y Oanadaria* iJo«64* P¥»« 24* 
aatslm» i««w. (1973)i Bafli^a* £ateMOl*t M» 461 • 
9tt»atliilagaraj» K« and J^ aoTKraJ* £;« (1977)i Madras Aaria* «•• 
Koiaast«r« &*8«» WatcrHaXdi E*L« aad Boyd* JmG* (19i7)i J* Boaa. 
la^ MMX«# ia# 1511* 
iMiftuMM B.D* aad Kaantart J^ «<^ « (1965)i AppX* HlavoMaX** JQ* 443* 
Kaaftwa* B.D* and Kaasm^* i . C (t966}t Miflaioa of Acri«« * 
^••d Oiaaiatvy* AOi Abatraotot ^»49* IfaaA KooHi^i 
ff«» to i t* 8«p^« t9dd« 
iMfiMta* D»s* (19d7)i ^« A«n«» l^ oad OliiB«» JU|t 982. 
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KliMia*a« lUi^ * and K«d»iai« A«M* (I979)i Areh* Baviron* OOBIMI* 
Saxloolvf J* 94$« 
iivuur« E*«r* and i)9irou|^ » a««* (1977) i *0«rlbaiiat« Xna««U«i4«t 
diamis^yf 3lia^!u»ifltrjr «tfi4 T»»xloi>logy**ff ORC PrtM* Ohio* 
lianmaiit A«L«» 0«RO8«» U*X.« amd Daiii^t *^ *^ * (f94ilit HQXX iiol«» 
ras8« B.O* <!96S)i i» looii* l^atw^l** S^ t252« 
FrsAoI* «/«^ « aod Eiii»» i»ii« ild79)t Ouxr* a«i*« Ji« 947* 
nAjaiidrst;at «^ «nd liaitikiia^iaiii £»w* (l97B>t Vitia* J^ X* 27t« 
.^aiaaiatirthjrt V*V«t Eajan^aat a« and I'luthoicrifsliiixijait '•^ •»>* (1976) i 
Hadrae A&ei&* «r*0 42f 304. 
4.ao» xcli* (1970)s ''JCmproi^ tl aa%h«^ a of ump TQtmotion,*'• bi/mp^ 
Oaieaoa la ln/dla'e FQ94 . rodaatlon* Jatl« Inet* «iel»» 
Hao» lUU*!* and Agarval* i%*A« (197S)i Ourr* bol*« J |» 474. 
Saliraitat* K*^ « (1979): Faatlaldaat 13« 3B. 
Sheraar* H«H. and aaXat li«i** (1967)t J« Boon* l^ %o«ol«« j[St 19(7« 
slddaraAsppa* K»» Slroi and Salbart J*!'* (1978)i «r« SBvivaa* &ol« 
BaaXth rart 3 Faatla* load Ooskaaiii** £]J|U 3(9• 
Slaglialt «7«l>«t iChaat s« aftA BaaaaXt o*P» (l97B)t iiuat* J* 
<3^ «>«« J l f 2191* 
8«oUt li,R* (I923)t i«av* J* iiyg** j|U 99* 
fumlpaaadf s*a« (196t)t <r* Booa* itotoaoX** 6Sj» f094* 
(liA^-f^ IV 
mm TO liiFBoii?! hm7A2 m DisTmma SOILS 
mmisftm 
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•MM 
iFPBct OF raoEFEAMiDOB OS THE nmrnomfM OF liimftBWi SMmmk 
ISaCS^  TO ZliFBOTXVE JUAHTAB IK PXFFmBliT SOZI^ S . 
to tli« irtai'l p!ioBptuit« g^ Poap* I t i s u««4 In aeriQulture to 
control a varlotjr of ^oote of pXaato and aollii* I t i o M^ J&ljr 
•ffootivo aKalaBt 8uelci»^» ohevXa^ and KIQIOK posts ouob ao 
aplii4et «K>olXy aphid* tbilpo* eapBidee aM other iDrtiiSOt oottoa 
jao@ldo aod other Xmvit iioppoi«i plant iu>pp«rot peyUido* i^ Eilto 
f l iooi suoiuLa^ lastarti of opidor mltee* may bootloy oolorado 
t>otsto boetlov rioo hlopa* and othor loaf foodlng t>ootl«o» oton 
boroitf oodJUUg »otli* ^pey aoth» loaf xolloro* loaf silnorot fruit 
fUoo and sav fUoo (CZBi^  1967) • Ohondtauri (1973) rop«rtod that 
phoophettldoa (0«0?i^) voo offoetlvo la ori^eat lag 90 porooat of 
iroollj applo aphid* M j i j i f l it«ni«**u» l a 48 houro* Anaiaot 
aataro larvao of MifcorlalA o^liaam iafoetla^ ou^ar boots pltooph«Bidoa 
vao offoetlvo by diroot ooataot oal^ (Soaaidor aad Toiaa* 1979)* 
It*a offoot on aoaatedo io ealy IOSOMI adaiaat MrfttrtfllBflhtlite 
rill—iilffill sohoarti (OKBA* 1967) • Lar^ quaatltioo of pootloldoo 
roaoh tho s o i l oithor by diroot applioatioa or ai xaa off tmm 
tho troatod arop plaaio (Goriag* 1978)* Oaoo in tho W91X thoy 
aay iafluMMo Iftio gtmit^ aad a o t i v i V ^ argaaiMi iM«h aro 
I>5 
Xmrg^ TmpwamlhX9 toot ihm aaiiit i^iA&o* of Mi l tmrUll'^ 
(Ktt«»«IX« 1973) md aXsa aay hav« •ff«ot on ^ « soi l traawittvd 
Xh« preeant atuajr w«e dMlipisd te obsarr* "^e •££•«% of 
phoophMiidoii on tho de^ oilopKOBt of ooll traiuwlttod ii«uiteAo« 
HBIMinMffli gontoytna. tP9m 9m ^ infeotlvo larvao* Bicporiaioiito 
hairo boon oarvtod oat with •••oral oello to oeoooo YajrlAtiea of 
tbe effoet of th« poetloldo i f aniy* 
laoooe of tho rnhmip iafootoA with jj^ « eipatortua ifM ooXJLoeted 
and tho ogffi vero eouxitod by 3 to l l oTa eouatlAg toohaiquo (^tollf 
1925} • j^ o^ faoeoa mm nixod irith difforont ooilo ooparatoly and 
tho Biiactturo was adjuatod to oontaia 500 «gpi por g* Xo oaeb 30 s 
of soi l faoeoo nixturo pheap^aBiidoa vm addod in difftiront ooaeoa* 
trati<a«i (10 jug/s to 1000 Mg/c) and aixod i^^ rougtajr* Slio niJKliiro 
vaa oprood nnifomljr oTor potri diohoo* A ««t of potri diahea 
vitliQiat tlio addition of liioopiiaBidon vm Mqpt oa oontrol* Tht 
potvi diaboa va»o iaaiilMitad in a B«O.D« inottbator in dai4i at 27"^  0 
for 7 daara* oa atli dasTt tho infoetivo larva* vara harraatad iron 
tha fmaaoa aoil Biztara in Bioraeaa'a i^perattia (BaamaaB* 1917)* 
fh* larvaa vara oatuitad tiadar a aioroaoopa and paraant davaLopaant 
aa Qoaparad to eavtral vat aaloulatad* 
%3$ 
Qiaiitltati'V^ ««tia«tioa o f i^o«i»h«il«oii r«ildvi« ynm o«rvio4 
out i n fA«e«c eelX Mlxliir* utt^r \§ 3* mA 7 days of lja«i«!bfttioa 
mt 27»0» 
©ifmiaHAtio* OF TmnTumims 
Fliosphaftldoa was dotominod bjr th« nothod dooorlliod hy 
&in^«a» Ulan BM<A Banoel. (1977)* 
diooolTod i n Olio l i t r o o f diet l l i lod vator and tho ooMtlon was 
uood for proi^aratioa of tho otandard ennro* 
ailtft ggPFW ^\a i^ l f l §tt3llU9B " ^-^ € ooppor auXphato 
(poatalijfdrato) and 20«0 g Mau»ai»& acttato waa diaaolvad i n ^ aX 
of dlatiXled irator* 25 aX of 40 poroox&t aodXtw hydroitido and 
20 aX of enaottliai hydroxido voro addod to tkio aoXutioa* fh9 tot»X 
•oXano o f tlto aoXattoa wm aado upto 100 mX witk diatlXXod vator* 
ftartwa JBIliaiBltfiai §tftotfcii '^  ^ poreoat ooXtttioa i a bMuioao. 
* 10 porooat aoXati^Bi l a dlatlXXod watir* 
• 90 i»«rooat ooXatloa l a dlatlXXod «at«r* 
tarMLdltf l^ roK tho ooXoHurod boasoao Xajrar* 
Fka^luMldaa «a» oHvaatod tnm Ilia aolX aaapXia aliai ottiyX 
aootata aai aator . Tho flXtrato «aa liaatad oa a watofiatli to 
%7f 
a M <iil&rofo9» %i rinoTt ov^imio ftAttiar and otbar inpori'liMi* flitt 
rMidttoi afa«o«a Ims^mt mm thmk wGMWtA vi l l i fO p«r««ul ipotaaaiiMi 
liyirosidto and i^aphaBidoii tetiraatud as d«««ri^«A baloir* 
POP tha i^ raparatiOMi ^f a o^Hbrstloa eurva* 0«i i&l to 1 ssl 
of tlia atandiird aelution of plioaphiiisidsm vara r a l i u a ^ nitk 5 »2. 
a f to para«at potaaaifK liydraxida eaXutioii for 10 niimtaa ia 
rafli2.3El% flaalca f i t tad with a ooaAimaar ovar a iratar 1»alli» l^a 
eofitaiEita wara allOKOd to eooXt aM H-^ an ehfi^aa ifith UO mX of 
hmle 0Dpr.er amlfliata eolation sM 10 EO. of § pareaat oejfboa 
dleuXrMaa aolmtio» i a aac^ f£»r tao iBixiiita@t ^ad than tra&afarrad 
to aaparatiag l^um^a* Ilia rafXuxad M ^ d e vara thMi ahakan 
with n o fiX of 30 pareant aoatia aoid for oaa miimta eMkwp% 
for 10 aiimtaa to allow fiiXl daw«l4ipiant of oola«ir« Aftir itiUitiag 
tha ooloorad hwasaiia lairiTt ahomt 0»5 g aiiijrdroiia aodluB anlphata 
waa adAad to raaowa ma^ tarMdlty aad oXaar aolmtion wm daoastad 
into a oolariaatri# tuia and alNior^aatta was vaafturad a«aiaat a 
raacaiit ^laidi at 49f «• wawalasff^ aa a @f aatre|>hetBsatMr« 
AatJlarfiO. —Mwlty of Hioatha»td»a 
Sttfaatiwa lartaa olitaiaad tmm ^ a drug fraa oaltiiraa wara 
ttrntpmOM ift half BlBgar** aalmti^K* Ooitat vaa ad|iiatad to e*ii» 
taitt 1000 larwaa pm • ! • O M W3L 9t larvaa anapaaaioa vaa flaaad 
of tha ibart««i dultura tuhaa* Fhoaphaaddoa vaa aAAad i a 
I9S 
th« oonoMitrittions of fO» 29, 90, 100, 200, 900, 400, 900, 600, 
700, aoo, 900 and 1000 fig por atX. Oii« oultur* taHc wm kmpt tm 
ooBtvol* S!i« tatow wmm iiieiibtt««d at 39 to 97*0 m a B«o*D« 
iBoabator* Oount of l iving and daad XeFwa,9 waa dona aftar arary 
24 h far flvo ooaaaautlva da^a and tha paraant aurrlTal in oom-
partaon with oontrol im» e&le^Xotod* 
fha larrae vara glvan rapaatad vMhln^ with drug £raa half 
Ivlngar'a aolMtloa to dlffaraatlata ravaralltia paral9»la oaiead 
hS tha dirug frtm daa1^« fha Xarvaa nara then auapwadad i n half 
kin^ar*e aolution and inoubated at 95 to TT'^ C to allow raooreiy* 
Aftar 6 h larra® vera axeislned undar mloroaoopa for wa^ raatora* 
t lon of raoyamante* 
031" ]5l?ATI0Mv AMD i;E.>=Ji?*w 
Addition of pbaephanldon t» faaeaa aoll oi^ctura eaoaad ow:i«» 
oantration dapaadent lahibltlOB of dairalopKant of j^* aantortna 
•§W» to 9M eta«a infaotlTa larvaa (Fig* 12}• Piisapbaaidon vaa 
•oat affaa^TO in iahi int iai tha deTaiopaent i n Ead aoi l fOllovad 
bar laphaX, Aligayh ZZ, Aligaxh Z, Blaak eotton and M&akaov aoila* 
1% warn laaat affootlTo in AU«arh aoU ZZI (fabla t f ) . 
Eaoevifry of ptioaphaiidon variad in diffarant aoila nftar 
f, 9 and 7 daya of inauilNition (Fig* 19) • Aftar f d ^ , naxlai» 
a Mount of phoopiMMULdon waa raoovarad fnm Ead ao i l and laaat 
tnm. JbuolEaov aoil* 
1 » 
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FIG 12 EFFECT OF PHOSfMAMlDON ON THE DEVELOPMENT OF H-CONTORTUS 
EGGS TO INFECTIVE LARVAE IN DIFFERENT SOILS 
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15FFB0T OF FHOJif lyy^ IDOJI QU THE ffllAIi£»F}RJiAtIOH OP j^m flpHRglflJ^ 
mOB to IMFIOKVB i ^ V A l IM SOIJ#B 
Ooaii«Bp- 1 Kuan pwrottat «««§ trftzwf&xntd to icfo^tlTtt lanrmc at 
tTfttloiM I mmp&fA to ooatroX* 
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CONCENTRATION - /ng/^ 
PECCVERY OF PHOSPHAMIOON FOaOWING 
INCJBA- I^ON FROM DIFFERENT SOILS AT 
CONSTANT TEMPERATURE AND MOlSTUf^E 
AFTER 1.3 & 7 GAYS 
14a 
Af%9r 3 and 7 4a^ of Isoiabatloii aaadjna phosphwiioa ¥aa 
rood'veroa froB Zraphal isoU aaA alaiauii fyoa Mieknoir se l l (Sal»l« 12) • 
Oa %li« liif*otiT« Xartft* of £• onatftr^ ouopottdod l a liaXf 
Eliig«r*8 aoXutlea phoophanldoa rodueoA tho aarvlTal tiJMof in» 
footlvo larrao and oauooA eoaoeatratioa rolatoa ialiiMLtloa of 
BotiUty {Fi^«t4f TalKlo 19). fhe Isiiibltion la aetlTity X«d to 
^ o paraXysla of ^ « Imrvao* "n^ o paraljrslB waa irrov^oralbXo 
reeultiia^ la the A^BMI of the Xearvao oo r^oatod aaetila^i with 
drug fsreft hiO-f 'r:inger»» solution oould aot roatoro ttoo «ov«ii«ata« 
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fmmmmivoM os tm simnTAii OF imwsrrM x.ARfAB OF S^ mufQMUj^ 
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* 0«tft wmpitmmkt »«aii of 10 olNi«rvtt91oiMi 
im 
4ir««tXjr py«i|»ortloii«l. to H^ t eonowstriitloa of p«»tLoiA« in t]i« 
Mi l ttnB9m sivttir** fh9 •ffltanjr of pto»riu«i^> TaritA la 
aiff«r«iit aoHtf ^im mtmUam l a kid aoll f^Xlovtd Igr Xi&pliftl« 
Aligarh lt» Allgayli It Bla^ ootWn aioA buiiuioir sella aaA vaa 
laoet la Allgarh IZI aoll* Stfwmv&l fawtora laaludlla« dagraa of 
adaarptloa of tho p«stl«lAo oa ox^aalo nattav aad olaar aad It* a 
r&ta of degnrdatloa dlattndaaa tlia toloiMtivity of tho pastialAa* 
fh« eatloa azahaaga aai^oltjr of tha aell la th» aaat lapar-
taat dataimiBaaft of tha adaorptioa of paatlalda aad ooata^antly 
Ita Uaaatiiritar* fha i^arlatlaaa l a IHoeotliritsr of liaapliaaldoa 
la aiffaraat aalla hava liaaa attniaitad hw aaay lavoati^atoya 
ta tiMi dlffMraaaaa la Hia dagraa af adaavptlaa* ^wmm Hia 
adaariptlaa la ^laralaal ar obaaiaal l a aatara I t fora^ lMiaa p»a» 
Alatlaa af tlia MaaaHtltr • ' ^ * taitlalAa la aall* Za gaaaial 
tiM Haaatlvltjr af tlia paatlalda l a ^aatlaa la lavaat l a a#lla 
kllli l a avgaala aattav aaA la iMaviar taslaiNiA aalla (ki |^ la 
•lar aaataitl) aaA IHiMvt la l l ^ t taxtaraA aalla (aaaia MA 
lawa) (^ercaaaa aaA Mmmmtt ffltt Orafta^ tfAli ilaaiil^ aaA 
ralttf 19$9t HUlt itaOtlHMit Bali«rt Hanirty aaA BlagMMHit Ifffi 
J^afflart %9H$ MlUmt aaA Bm^umt 199lt 9raata MA sufat l f iat 
icr 
Bfttdli»i!«t t958} • 7lMr«f«r«t the orgifiiQ na%t«r wtrntmAt l» talctn 
«• a p«rMi«t«r to pT«4i«% tSi« pmtt»rmmae9 of lh« i>«itlol4« i n 
f l» ld atuaiMi. XAoLAe^ nlly tb* soils laoludsd in t lit prtstnt 
•ttidjr li«r« low eoat«it of ofgoaio witt iv ranglag tg9m 0*06 iA 
Aligoiii I I so i l to 1 •?£ i n Xmphal »oil« Vh^ehKPth naA Fiovoo 
(1957) rofortod that tbo poi««nt of aoauirea rotaiaod a««iait 
loaohing inoroaaod trvm 3$ to 99 poroont ao tho orecdsio nottor 
oontont inoroaflod fron 0*87 to 1*44 poreont* Ovoator variation 
i n orsanie aettor oont^it th&& thoeo are B«t a la l ia ttko aoila 
iaelaAoA in tho proo^t ati&djr* Tho roeultant ia roflootoA i n 
tho hii^or iMNiiiato of laoorerar of phoaphaMi&on i a Aligavh XX aoi l 
at low poatioiAo ooaoiAtration vhara tho wrcaaio aiatt«r ooatwat 
ia 1«M • • oottparoA to Eaft and Xaphal aoila with ooi^aratiiroljr 
hi«hov ofianio aattor ooatoat* lOiia Mlatioaahip ia loot vhoa 
iiighor ••MOtttvatiOBa of ^ o poatieidaa «ro oAdod to Hio aoila* 
tltaat* ( I9 i4 ) ateavftd ttiat ovcwio aattor aaa tho hoot ainglo 
pvaii«l»r a f tho hioaaHtity* l^irthar* «ia orgonLo aattara hara 
a h i# i pataatial aiaovptioa oapaaitjr for hoth thoao poatioidoa 
i ^ i h aay a«t aa tatiaaa tm va i l aa tiieoa that aaa ho aiaorhoA 
hr plgpaiaal &iaorpti«[i» 
\m 
9lio»pliiHiiomt •«v«raL H^tflra opir«t« %• itgrait %li« pMtl«iA« 
l»y hfAs^aysis* Til* r»t« •# hy^90%^lm MA life* tjrp* of liytfvtt* 
Xyc* «h« rtftotioa intiliiaiBg trntpwrntwrnt 9K* tb« ionitt stecactli 
of fbo oyBttM end aolstero (Fttuat and Suffott 1966)« Sh« 
tiDip«r&tay« and aelstvrv v«r« kii>t oonotaAt in tlio prtooiit • • • i i t 
of ex|>«rlaoato« ^ o pH api^ oaiw to bo tho aoot lAportaBt of thooo 
faoiom duo pooaiMLy to dif foronoaa la tb* oatal^rtio offOota of 
H^  and OH* lena on Siydrolyalo* Hovoirar» alieailao pu tanda to 
eataloroo hlghar rata of dacradattoa of phoi^ phaaldon by lirdro« 
Ijraia oa ia obaarrad liar liigb raaidua raoovarar la Ead and Xaplial 
aolla vlldi pH 6.4 and 6*7 raapootliraly and lo« raoovti^ obtalnad 
Hi til Mi^ bljr aXii^ aXlao aolla HJco All«aiti Z (pE 9*2) and iittokaov 
(pa d«9) aolXa* Kolatlral^ Ma^ raoovary of i^manshmUmu In 
Allgarii XZ aoil (pli d*0) nay ]»o attilbntad to nlalana oii^»la 
•attar and lav oatloa aa^uciga aapaeltsr* 
ma alfttlflaanaa of tbo atovo obaayvatlan nay ba pat to mf 
tft o^HVisoMtaai baala Igr addlac phoaplwiadMi ta tba aoil in 
pnatwao aad •b««rfini «ba lnt«na&1|r af iafa«tia» in ! ! • • ataik 
Mr ittli ana y«ar« Xf voanlta affo mmmv^Mn i t nay ba poaaibia 
ta MAn«o tiMi a*r«r»« offoote of ooiX tymanltfod n«Mitadaa an 
t4l 
A*lbMnit F» and M«ilKirg« )&• CtfS9)t ii«A«A«l. l»aBAWtiiritt^ «»«faodl 
Aalitea* F.M, (196f>t w^ t^ey I t 612* 
BftVftiaim* &• ( t9 l7) i <iHNMi«alc« i'lj«««iur* N«d»Iii&«« jQU 1?U 
BIcnigil* K. and F«lt»» Jl. (1999}i VMdt, Jt M9* 
Broftdb^t, F.K. lUld B i w t f ^ d * CI*E. (1992} I BolX S o i * , 2 |» 447* 
Chowdlmsi, Amii* (1978}i P««tiiiid»s, JU* ^9* 
0XS4 (1967)1 I'^ onogrfiplMid on '*l4»«(VQa**« A^o^herdi^JL mvisloAt 
GGCdA ytd«» Ba 0X«» li«iti&«rlaiid,« pp. 73* 
Orctfte* ^•li* (1949) t Hilgaraia* iftt ^^ ^^  
faiwt* i«D* and Butfat, Z»H« (I966)i E«alda* E»v»*» ^ 44* 
iirnxktm •&*!«• aad SUf«t F,w, (1960)t watds* §» 999. 
Oovlag* o«A«T« (1972)1 l a Orfottlc Oh«laaJ« l a aaiX Bnfiyosniat 
(•d* 0«A*S« Ooiiac aad J*w* aaBale«p)t A«riaHX%ira]. 
Oli«yL«a24i l a %li« aoiX BaiKiyoai«ttt* ?«X« 2t iUar««X 
BlXXt Q«D*p K0Oahta« J«v»f BaktTf B«ll*« FlaaiVtart B.v* aaA 
Blaciaaaf a*i^ » (I9$5)t A«v«a* <r«» jH^ t 93* 
^•^••••a* 0«J«0* « d BMHUVt C«l«* (I94i)i aotaa* <>•»•# iflSt* 924* 
I»«tffX«rt ^« (t99i>i PVM* MrliiMMt WMA a»a«roX Q»af«t J2» 4# 
ftiwatfXt B»v« (I979)t *8«1X 0»ail%l«aa aad FXaat 9voir«li"» 
tfO 
Sb»«t»t X.J* (1964)1 «f« A«ri* Foo4 aii«i*t JU« 30* 
^im^al i J«r«t £liap&f a* una BttMalt 0«?« (f977>t «l« A«il«« 
FooA Cb«B«t 2|» 9T7* 
&Miadia»rf £* aad 7«fiRii« A* (!979)i FMtlel4Mt i J t 93. 
a>«hu»iib« .<•?• ai&a ?ltvo«t J«a» (1997)1 A»«v« <!• Hyg«» j|» 321 
GBAFTIIl y 
Ill 
QBA3Pf B f 
«a«MaMHIMMMWMM» 
co«f»oL OF tmmom'^sTAh strnm or H n^ftoB^HOi ooMfoRgtB z i 
sank BY KAXiAtilZOS 
umowanoB 
Tim •o i l ic lb« Y«tiioI« tow %ii9 tmmmlmmioA of liMlcifom 
iaftdtaUoas of »aa ftsA li.TO otoek firas oao lioet to aaotbor* Tho 
•MBi PMM •vit o^ ^ « hoott aftwp OOMO Mmm fsf liT&iig «OTOIBP« 
mm% %99m9 iafootivo and oapaiao of TtmXn^ a paMsltlo vajr 
of Ufa* mfirooaoatiJ. faotoFB Xilto toaporatavot aolataro oad 
faoton la ooll Uko poxooltyt pit olooteloal ooaduotL'vitjrt 
oatioa oxohaaso oapaoi^* eoBolalltr ate* lafXuoaoo tho «rsna«» 
fomatioa of ogga to lnfo«tivo larvao* Slaoo aoiraraX faotom 
partoico la tlio faaeUitatloa or lahlfeltloB of o^g dOTolepioat 
la dotonalalag tho Xovgl of iaf ootiini Jiarrao ia ooiX « « thaa tbo 
ehaaooa of teat a o ^ i l n s iaf ootioa. fha vailatioa i a tbo 
iatoaaity of iafootlea la tflfforant gaoflraphloal rogloBO aaA 
alao t ^ ooaioaal irariatloao aay ^o atttltetoA to a^ovo aottttoa-
•4 faatafu* 
NaUtbiMi (B* (l,Bi41eay%otliox|<*otBrX)«4>,0«di»othjrl 
iitldo^i*BP^to) t aa otipuMplMai^ Myaa iaaootlalAo la ostonaiv^ljr 
ttaoA ia agriBoitttVo fear ttio ooatMi of avIUlia* aitoit aastfo* 
iMppwat »««ijr iaiif tbripo aaA aoalo iaaoota* I t aola aa a 
•OBdaat ia(io«ttii4tt ataaaoii 99iMa aad liaa fMLsaat aotiaa* 
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OttJ«r« AAA ftMX {1977) i » f i « U «Ep«rla«a% ^raaA Hiat 
nalattdea «»• •ff««tlT9 ia th« toatrel of r l M ••••noait 
IfTlltliifct ifflHitilrtAt nlMi aprdgroA at 900 l l t r a p«r iMatara* 
SlMoppaJif freMm. saA Ptaai (1977) tattot mw9^T^l iaaaatlaiaat 
oa th« aggi of altvuo feuttarfXy (PoplXio app*) for thalr oTlalAal 
and X«rvlelA«I affaat* Shay found that aala^ioa peaaoaaoa 
aoAarata Xanrloldal aad OTloidal aatlTlty* BX«>Baaliar aaA Sliaraf 
(1977) atuAlod tha tojdaity of mao orcaaoplio8plioi>aa iaaaat l* 
oldoo to haaay bato end thay oboorvod ilia aaiatiiiaa viMi aadorata* 
XjT toade* 
tiaXattilont balaK aa oreaaophaophorua iaaootioLda* n i id l j r 
hjrdrolgraaa and looao i t s iaaootiaidal aet lvl ty. Aold tegrad»» 
t loa io Tory eXoa ittUUla aXkall de^radatloa la Tory tmt { VoXtm* 
2oppa aad Oordaa# 1977). Th9 diaappaaraaeo of aalattiioa fvon 
a i l t Xaaa aoi l aad ftan i t * orsaaia and laor«a»ia oM^^aoata 
waa asMlaad fegr C l^waa aad Bama (1977) • Daaay i a aaa ataviXa 
aaadt a i l t aad alay aiaaa avfaaia aattor fvaatloaa waa 9 ta d 
Umm tA^ww tliaa raaovdad i a tha oxliiBal aaiX« Braikdaaa a f 
• f aalathiaa i a tha alar plaa avcaa&a fmuitiaa (a»igawaiaino»al 
aoKpXav) aaa vapid (half i i f o t 1 day)t aa waa tha aaaa l a tha 
aaptfatid avfaalt »att«r (ha l f U f t I ^ «aya)« Stail i iaad 
aViiMia aattar aaa not aa affaativa i a aataiyalaf tlia hvoakdean 
a f aalathiatt (haif I 1 « N 4 daya)* Shaaa ahaawatiaw li»ttad 
aappavt fkaa tha wosk af Qataia aad RaaafiaXd (I9d8) • Biaiagiaal 
tw 
of MdftlSiloii in tilt aoii« (^«iikim« KlMn^ B t^lphiA, Xaast ^ei$t»«t 
naa Biognrt 1978)• 
Malathion in »oiu%ioa i s aoivtists agpplitd in Hi* Mil* so 
ma to arott^ tlio vooto* It oi^poon tmm tho ourvoar of Xitoratnro 
that no atudioo havo yot koon oarxloA out on tho offoot of 
aaXattilon on tho oeiX tranonittoA noimtodoa* ^ o prooont study 
wao* thorof)»ro» naAortakon to inTooti«ato tho offoot of nala^ion 
on tho dofoIopBont of JiiiiMI^ Olnn oanfeyti^ o«ga to Xarml otago 
in ooiX undor tho oonotant ooaditiono of t«wporattiro and 
noiolmyo* 
iffoot of naiathion on tho do^oloiaioat of ii> oontortiao 
ojji to inf oo^^vo 3^ <nP^ >f 
fho fatcos ooii nixtiuro wao adjnotod to oontain 900 osgo 
p«r §• 9o 9Mh 90 c aalaibioa vaa addoi in difforont mmm>^ 
tmtioao* fho nixliuro WMI imifMniajr oproad ovov p«l«i iishot 
and iaotfhntod in daili at 17^0 for t dajro* A sot of poivi d i i^o 
vitlMttt tto additioa of naiathiOA « M kopt an oentvoi* On ftth 
dayt tfto iniootiTO lavfao voro harviotod Dron tho faoMo M i l 
•istnro HIT tho Bn«niaMi*o toohaiqno IBnofMAn* 1917)* Sho 
iarfio novo otuntod nndor a aioroo^opo and poroont doiri&*pio»t 
• • ooaparod to oontMl was oaXoaXatod* 
«i4 
»f!»•» »f »<aiithl»» o« tilt i a f # » t l y X»»y» 
ttulterM ttslBg B««»i«aa tteiudqut* 33i« X«ST«« ir«r« •vi«p«ad«d l a 
haXf hXn^^* m aolation* Count v»s iiijti«t«& to 900 lorrfto par 
lalXIllitro of suaiiOBeleii. Four al of Xsrvao suopooslmi vao 
plftood la oa^ of iho Hwirlooa oultiuro litilioe* Oao ouXturo tulM 
wmm kopt aa oontvol aad to oth«r» aalatliloa iraa ad^ Uid la H&o 
oomtMEtratlona of fO» 2% 50« lOOt 2001 900, 400» §00, 600, 700, 
800, 900 and 1000 a|E p«r al« S^ ho oulttiro tiiliaa v«ro iaottl»atod 
mt 55 to ?7 0 la a B«0«D» laoubator* Couat of XlTiaK aaA daaA 
Xarvao waa »a6o aft«r avair 24 li for fLva aooaaautlva Aayo «Bd 
tba paroant aarvlval la eoapariaoa to oeatrol waa oaloolatad. 
1!0 41ffar«ttlata rataralbla paraliraio oa»aa4i by Iftia 0mi& 
fvoK teatlif tlia l«r«iM v«^a glvaa v«!»aatad vaahlaga vltli 4bni< 
f»aa lua.f Ela««ir*a aalxitloa* Siia lartao m o tbon auiq^ anAaA la 
half Rlaiir*a aolat&mi aai laeiibataA at 39 ta 3T^ C to allov 
ipaao'wnQr, Af tMSf a li lawao mMPa aualaaA aaA40* aloiwioepo Aiv 
wmt«mM§m af tbaly MV«Mata« 
C|W|aBVAftIQM8 AMU fiVBIflLCB 
mmmmmmmmmmmmmmmmmtmmmmmmmmmmmmmtm 
fba tff»«t •! aalatliS^a waa alMiayvoA oa tHa lraa»is»siuitlaa 
•^ lU ^«***^»— •Mi ta lafa«tlv« lavtiao la aiffovoat aalla* 
fovaatlwa of mm ^ lafMtlva lavta* la tlMNi* milm (tlc*IS>* 
t» 
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LOG CONCENTRATION-Mg/y 
LATHION ON THE OEVELOPMI 
EGGS TO INFECTIVE LARVAE IN DIFFERENT SOIL! 
FlC.15 EFFECT OFMA K) D ENT OF H. (^ ONTORTUS 
S 
in 
I t W4M ae«t #ff•9tlf« in ialiibltiiiff %hm di»ir«loi»«xkt in AXigarli ZXX 
f»ll«if«i %y Lttttknoirt AXi«arli ZXt X«|>lialf E«A and Ali«idFh X MIXS* 
It vtt6 Immt •ttmvtlw tn Blaek aottoa ••13. (TAU.^ 14) • 
Malatliioii r^«ae«4 th« •arvl'fial tis« of iaf•«%!•• larva* 
o^ &• aiinlgrliU •u^ vpiad^ A la h&Xf EIJ^MT** »olatio&« fli« •ft^ot 
iraa ooao«atratlaa roXat«d (Fig* !€}• Ilia aurvival of laf««tl¥« 
Xanra« wui F«dao»d to 64«7« 40*11 29 v^ * 14*0 aad 4*6 p«va«it 
at lOf 25t S0« 100 aad 200 jf^wX of aalathloa ro0p««tl¥«ljr at 
th« •nd of 120 ii» %'ith ftirthor laer«oo* la ooao«atratioii to 
300 ai^ aXf 24tt2t 19*1 aad 4*4 p«ro«at lanraa w«r« allvo sftor 
24$ 48 aad 72 li roai>oetlv«ly« At Hil* ooaooatrtttioa all t2i« 
larva« woro d«od aftar 9$ h (fal>l« 19)» MaXatiiloa ladii8«d 
IXTovaralKL* peralftm la tlio lanrao i^ob r^sult^d la d«atii* 
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BXSOOBnOS 
'••MMMMMWaWMMM* 
infovsfttloa i s ftTallai»l,« r«giur<diiig it*s •<<•«% oa iiMwto^M MIA 
th« stasis of A«T«lopieat of •el3> tyan«ait%«A nfBwtod«s of 
votorlaary ftoA luaaiaa iaporta&eo* MaXatiiloa ia goaeralljr aot 
atfdoA to HI* aoiX bat port of i t uaod to ooa^pol a^rlomtaroX 
ptata paraolatoo to tho ooll oad aoy lafMoaoo tha a«BatoAa popa» 
latioa* Xa tha proaimt aoftoo of aiporiaoato aalatblaa eaasod 
lahibltioa of traaafoa&atioa of i|* aoBtortiMi ag<a to iafaotiTa 
Xarvaa to vnrylng d«>gr«a dopaadln^ apoa tho ooiX. typa* MaxUnia 
affloao^ vae ob&orvad in AXigarh III fbXlovad by Iiuokaowt 
AXigarh ZI» EaAf Iraphalf AUgai^ I and ^^ok eottoa ooilo la 
doerooaiag orAar* Of thoet Alli;arh XII oaA BXaok oottaa ooila 
aro alXt aXa/ XoaSt Allgarh X io e l l t loan and root aro loaay 
•olla* 
Tkm 4iff«roao«a la afflaaay of aaXatliioa la dlffovaat aoilo 
aajr ba attvibatad to <la«roa of thair Aafitr^datlaa aitb«r bar 
atiialaaX. 9T ttleroblai pathaaya (Hiadia* I9i9| JbiabtoMitaia and 
0ab»Xst t9<4| MataiHMra and Bovuialit 1966| (latM.B aad EoaallaXdi 
f 9i8) • n ^ dasradatlaa af MaXatbiaa ia dlroatXy ralAtod to tha 
adaovptiwi aacKMtlaf that dacradatloa oooarrod bgr lAiMolaaX 
•athowioa la aataJgroad bgr adaarptlaa (isaarad* Ohaotora aad 
1969)• 
%$% 
m&%%m «ii4 «l«y Mtt%«nl« of ooilji* Fuythor Hio oAooi^lioa of 
aolatliloa hf eloy «imov«Xo lo Alroctljr 9roi>ortieaal. %i tho ootioa 
osohiiiigo Ottpoolty of oloyo (MAoaflAam and 7otli« 1970) • Orgaaie 
•attor liaa ^ o hiclioot oatloa ozehen^ oapaeltjr (2O(M0O aoq^ OO g) 
of all ^ o aoll ooBotltaonta (Bvea i^Voat and Bvadfovdt f9$2)» 
BlacdK oottea oolX with aaiiatai elajr eontoat (44«896) oad hi^oot 
oatioa oxolieago oai^aolty (31»5) io oxpootod to adoofb aad oTon» 
tualXy dogrado aalatMoa aaidaaUy aad fluto havo tho alnlatai 
offoet ea ^o dovolopioatai ota«oa of ahoop heoJcworiBo al«liett#i 
tho pH of tha soi l ia oaly ellghtly alkali.aa i7*4)« Malathiea 
alao had llttXo offoet la AUgarh X oa tho doroloiiaaat of 
iiJtfWUIflilil •ttB* ^ lafootiiro larvao* TtoS» may agala ho altirlhutod 
to tho proeoaoo of faotoro roopoaolhlo for tho rapid dogradatloa 
of tho pootiolio* Although tho olagr oootoat of Mlsarh X vao 
alalHOi (7«0J() hat lt*o high oatioa osn^ taago oapaoltsr oaly low«r 
to Bla^ oottoa ooll aad highly alhallao pfi C9»2} favoaro hleh 
rata of dogvadatloa of aalathloa aad thuo low aetlvlty* 
Boaldoo tho Aoy «o»loat« oatioa oiOhaago oota«ltgr and pBt 
ovgaalg aattoy la tho ooH lafluoaoo hloaotlTlty of tho pootloUo 
hjr laofoogiag lt*o adgovptloa aad ooaoofooat dograiatl— (Olhooa 
aad Banot t977t <f«aidUMt XlolAf Yaag« »agoaot aad Hggar* I97B). 
Xaphal i o l l hag hl^ogt ovgaalo aattov ooatoat (I •39$^ idMLoh 
ooaoliiVahlo ostoat* fho gatlwi oaohoago oapaoltr of la^phal ooH 
i$2 
i s mt Utimtmtt fiwi AUciyli ill li^itk htm iyi4i)i«*« Ustttttvitr* 
AIM atkm A«fifttlsa la 9& tt9m avtttrfti 1« aot au«li ia amr af «li« 
tm Mils* Zitjilkal. 0«ia. iJi vii^hUjr a«141o (pH 6«7} «BA AXXma^ XZl 
i« aUcbtlr aUittUa* (jpS 7*8) • ^ t ai^a&flAiuit Aiff«p«ii9« i a 
th« liioMtivity of aalAthioa la th« tvo Mils ! • 9mmwA fep ^ t 
Aiff«r«Btt« ia %h« anouat of orgAUlo aattor i^ rwwKt* 
^ 0 ovAov of lioa«U.vity of aaJLattiioa ia 0ikw motlm aaaolyt 
Liitibiowt Aligai^ ZI aaa R«i soUl of Kaidto tLotflet of Biliatr io 
oanpootod taklai; iato aeoouat thoir Mi^ Ua osebaago ei^ aollQr* 
pHt olay eootoat oaA «oi*at of offaAio aattor jprooont* Xt i « 
gOBorolXy dUffloalt to proAiot tho liioavallabillty of a pootloiAo 
ia ooiX ^ooftiwo of auXtipIieitjr of faotom iavoivod l a tlio 
adoorptioa and dogradatloa of tho dvac* 
KWMMQW 
la«Manat d* (f9f7)t t>oa®e@k. fljte^v* H«di»ZiiA«« ^ IM« 
Btaoibotttt F.E. «aa »vo«fOfit a,B« (I992)i s o u &«!•• 2I)» 447* 
Bl«««(^» r.,A* oai SiMraf* M»s« (If77)t UVaa <7, A^ria** 4» t9« 
Qa|«ra» B.i>« aaA Fallit r«f, (1977)i PoatiolAoaf JLi* 29. 
dotaiat lf«v* aaA Roaofi^ Ld* ! • (19i9>t <r* A«rie« Foo4 Ob«a«t 
Oi%ii#a0 v«¥« MiA Baraot E*o* (1977)t Mioiato. Sael*» 2$ 2<9« 
H3 
MlSi^ tTf «!•¥• (f9?8)l V«i%tr B«««» 42, 7IS* 
KomraA* «r*Q«t Cfe«0t«nit 3* Ai&d Anuitvoiag* D*I» Cf969)f Boil 
Bel* BoQ. iM«r* Fveowf JJt 2i|« 
I i i^ t« i8 t« l i i i ! •? • ftfii Biiiiaat I*iK* (1f64)t «!• Boom* latfas^l^t 
JZt its* 
Hsi»]M»@r©t a* ana Toth* B,9* (I9l^>s Soil Soi*» J|||,f 254* 
Mft^liniara* i * a M Boit«0^» CI*lt« ( I966)i aeifliio«» t i l * 1273* 
ihP^ii* 3^* f „t|« 994* 
ir^^U'*, B*i««» 2i^f«» ii*a« ttna ciof*ieii« j ,^« (I977)t lafifmi* 
80i* fMliaol*t i l t ^ * 
(SHi^'tM VI 
m: mt OT KWSASX3TQS. QU fUF prJVEI^OJ^rilT OF l^ifB^Ol^ Ci^ l^  fflM^Q^^U^ 
U4 
OBAFtM fX 
JSm8ti>mu\ I i g 
XTFim OF IfFfASimtOI^ OS TUB SIVIS&OPKFSf OF I^ BtKSHi2atl^  y i i f (m«l^ 
BOOB SO IWPnafVfn UmfAM l» DXPFffiBSt 8OXI18 
« « • • « « • • • • • • • • « • • • • • • • • 
Th« us« of antibioXoisleal iig«als agalant iiMi9«tSf soil patio* 
f«n0 AHA »«1X numato^ M 1* rapidly iaoroMing for gottlM hlf^w 
|1«1A of tho orope. Somo iiav««ti«a'lor« tiavo otudloA tb« dotrl«» 
fiORtal and be&ofloliil offoot* of tliooo ohmlealo on aeofyO. ooiX 
Eloroflora in oartaia oous}txl<9@t ^^ Xittlo i« knovn about tha 
btihaviour of aataa^tox towarde; aoil aiorotooo and 0OII zieBatodoa* 
Notaajratox (M^^^ t^^ y^ aaXi^afl) otiiarX disatliarl. flMiai^ro* 
thioata) la aoMaaiOy knoiiii mt oxjriOBalaa Motlgrl* 1$ ia a ajratoMia 
iaaaaUalda aai aaarioidta* uaaA fm tha aoAtral of aiMklaft paat9 
IXf ailiiia* apiaandtaat abltalSUaa anA Xoaf h«]n>«ra aa waU 
tm far Hia aa^yravai^a of aavfUaa* Itataafatos alao aanlvaXa 
IdAlac fMttif fMta U i i i ^ la gal^ Xa m wtU aa thoaa roattac 
«M«p ««haf Kataafitos van ftnaA to ^o affoatlt^ afoiaat fima 
•••tafa tiMa th^jr iwrgr lAfialj frovanHas nav iafaaUoaa MA 
apvaaA 9t riwvm Alaoaiiif It AiaipXays flood plaat telivaMo* 
Otfljr a attall waWr of argaaayiioapliartta ofpaaaii #a«li vara 
oriilBaUy dovaiapad «• liiaoatiaidaa httn oo fiMr pravad af padaiUa 
•aliid m tfitlii&Alatidd* fiyata«la tosiaity aad mmk a«iall»aB 
lif 
i a AcMwtitt l.lYt«to«k* HovtVMPt orgaaoyhMpliofiui •ar»t«a« i » » 
• • f U o i i M ar* iMdin ulAalijr ii«#d for pXm% pmH «on«roL« ^ M * 
th« 0«i l * AX»o tii«ar i r« i^pUoA BO • • to «ronoii Hio rooto* 
Buoh i^pHootiOB m&y hmw l t * » otioet e» e e i l traosBlttoa tumau^ 
to4oo« fbo iafOfnatlen portainlss ta tko offoot of iaBoetiolAo 
1« not av«ilftilo in ah* novlA Xltoraturo* HovoTorp oovoraL 
vorkoro hv ota6i«i th« iaHueneo of oortaia organle pootleldoo 
OB ooll MloTOboOft I'hft roforoaooo vorflb aoatioaiiig atro of A»«Af 
M^htm ona iaXooK (196$) 1^0 hoTO otudlod Iko influmoo of 
ttotftojrotox OB th« amioiilfleAtioat uitrifLoatiea aM ooH roopi-
ration proeooo* kwmA onA £^oa (19i7) tiovo aloo stuaioA tho 
•ftoot of »«t«ojr«to9c oa th« oyablotlo nltrogwai flsotioa ^ 
loguRO. strsoloiarls and StraaoXoaylc (%W) hmr* larooti«ato4 
that liioo«tiei«oo nnA ftngielAoo iA inoiMito aottaUjr ayplioA i a 
ipraotioo hairo UttXo oltoot oa aotlaMijrootoa aaA teaotoflal 
f^pttlat&oa* siai3b«r oo&eiiuiieao voro arrlfoA at %f ^tmm§ 
Mav«laif OMBBol aai Aalteraoa (%$99) aflor tiaria« ••rotaL tmm*^ 
tl«i««0 aaA fuail«i«»» i a f t o i l * timf aoaoiadoA ttiat iaaoatiaiiaa 
at ioaoo taa t ia ta hU^m tliaa aaiaaiaar «PpiioA atiwajKladl tHo 
AovoiapMat of ¥aet«ria aaA atroptMiyaalaa Irat ayyUoatioa a f 
AuMtialAoa at roooaaaaAoA ratoa vaiaaaA tlia luagai flava affaa-* 
tivaijr* Saaihu aafl soiii (I97S) f p m i i t offaaUvo tlioa aprar«* 
i a 0*05 yaraaat i a 290 a i i^ or t ra t ftr tha aoatgroi of y m m t t ItifMM 
\M 
vyMMi •» Xitm ••iimitintlli- ^•y tmeoA that ••tM^rstos l^ «i 
no 9tfw% fiifUr 24 )i lm« i t wm •ff«etiT« iif«*i^  3t 7 «»« t$ 
Aajrs* 
A eurvvy of litoratujr® tkiuB ahmm tim% tm work htm h%mi 
doat te n%uiy tho vfftot of netatjrotox OK itolX trananlttoa 
ziiiiatodo«« ?lio pr«f«9at etudy vjio thsroiiiir* tidceii up ia orAor 
to study it*e of foot oa noil tr»amlttod lumatodoo* tho s>roooiit 
chapter doa^ vith tho otudloo oa tho of foot of »9%WI^&X»K on 
tlio dovolopaont of ehoop hooJcwoxWi jjiifflBilHttlli ooatog^ oggo 
to InfootlTO Xarvao In dltf^etnt oailo and aloo on the eurvival, 
of tho larr&o. 
mpmmmTMt 
Faoooo of ohoop (on^oxlaiintaaJLjr lafooto4) vitli i^ * ^ f t t o r ^ 
avoiA ooatoaiiiatioa vitb urlno* %ii wmm ooiuitoA tor tHo stoXl. 
oira o«ttAtL8« %Mli«L<iao (1925) • Sli« fitoMi VMI a&soA vltli 
ilfftrmit M i l M^ l^oo ooparatiljr oo • • to ooataia t^W9iAmm1nSL9^ 
900 ot i i fw t of tho idntiMP** fo OMb 9D f of tho Btstavo 
»ot«ij»tos mw aMoA i a «if fovoat ooaaoatratleaa (tO a | /c to 
1000 ^ ik^i)* tho a&JKtiivo ««a aproaA aalfkinar avor potri ilohoa* 
A aat of potri iiahat lithoat tha atiitlaa of Amc vao kopt aa 
aaattai* fha potvi iiahat wova iaaahaloA l a AMfh at SY^ c l a a 
B«0«9« laotthatar iov 7 i«r»* <>a 0th iart tha iaftatlTa Xarvao 
tiT 
««p« ]i«rfMt«4 twm %h% ttmmm mil «is%ar« lijr tW »mmmmm*B 
tMluBioM (Batmaott* f9f7)* Tlk« XtunwM vtr* MusltA tiaiir a 
OR].«uXat«A* 
mt iaf««<liip« Icfima vara ••paafatod ttmk %h« aruc ir«« 
etaltui'M uaiag Bacmaaa %a#iai(|aa* Th* Xarraa vara aaapaaAai 
ift Half Kiagar* a aa3L«tl«a» A aouttl af lanraa par aiUUllnra 
waa aaiAa* ^aaS. atwtoar af lafaatLva larvaa (appraxlaaWljr 2000) 
wwrt plaeaA la foaw%9mk mlttArt tulMMi* ^ataayatox wm alMaA la 
^ a iJoUoidxi^  aoaaaslratLoae « 10* 2$» 50« 100» 2CX)» 9XI« 400§ 
900* 600i 700i SOO* 900e ani tOOOyoi^ al, A aoXtura tuh% iil«li« 
aat tha inaaatioid« «aa k«pt aa aoalroX* ^ a aoXtuara takaa 
vara laatilMitad at 9$ to 97^0 la a B*0»i:« lioattliatar* A aoaat 
of Um.m aaA Aaa« larvae vaa aada afl«r arary 24 li for f i'ta 
aaataaatlva iays aaA tHa paroaat aurrlral i a aaMpariaaa %a 
aaatm vao •altnilatoA* 
f» %m% tha aat&Utf• larraa atra aaatiad a«f«ral. tla«a 
viHk i a U liiafar*a ai^tlom aai laoa^atad at 99 t« 97*0 ANT 
i li t * aUbov rt iwary* ^ M larraa aara tinaa aM«rtlna4 acalJi 
maitr aiaroaaapa tm aaar raatoratlaa of aovaaoata* 
lis 
AAAktUin of m«t««sr«^x te t»M9m so i l «laEliar« ew«tA «•»* 
••a^ratloo a^pondoiit laliiUtiott of 4«v«lopi«it of J* aaataytM* 
ogio to lafootlYo lortiM (Fig* 17)* Motaoyotox was »••% offoo* 
tlYO in lohiHtm^ tbm 40T«3^ps«at in BXaefc oottoa soil. foXlov* 
od by All^srli !• AUgarli III* l*ttoiuiDWt Eo<l« Aligairiti XI anA 
iBtphfa oollo la Aooroaslag oirAor (S«iao 16) • 
On thm iafootlTo Xorvao of ii* a^ntortttM ouopoadodl la half 
Klaaoir* • aolutloa aetai^atox ewuiod eoaeoatratloa sralatoA la*-
hibltioa of aotl l l l^ of lafooUvo lazinio (Fli;*18| Tal»Ia 17) • 
Dbe inhibltioa l a aotlvltjr rooultod la tho paraljrala of tlio 
Xemm* The paralyaia va» iiroToniblo and Xod to tlio dtat^ 
of the larvaoo aa raf^ aatad waabla^ vlth tha drug firaa aolatloa 
eeald not raaltora ^ a aavanaiita • 
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FIG. 10 EFFECT OF METASYSTOX ON THE SURVIVAL OF INFECTIVE 
LARVE OF H. CONTORTUS 
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wmmmmmmmmmmmm 
lf«taiy«tox aiM««A iafedtoitljm of tr«iwfi0i«AtJUia of IL^iiBliUdBMI 
%«m to iafootiTo layfiwi to ^uatjim ^#roo i n Aiffovonl volXo* 
H«xl«iai offioa«ar of notaoyotex « M oteorro* i a B^ooit oottMi 
ooi l £»JLiovoA I r AU^axfe 2* AligoTh Z l l * Xiuokaovt i&oA«Alig«rli IX 
ftx^ Xapiioi ooiXo I n dtoroooliii orAor. 
Th% liloootivit? of a pootloido l a ooil dopoado upoa l t *« 
aAoorptlon aaA AoipmAaMoa to laaotivo aotalioMt^* soil, 
faotoxo kaova to sffoot aioorptlaB of pootioidoo iaoMAo tho 
typo and aB^itat of ola^ nlnoral prooantt otimetiiro of tbo ooiX» 
Bolotoro ooatOBt* ooil pO and orfaalo aattor (eiiooto* I9 i4)* 
2iio aAioFptloa of aotaoyotox 1^ ^ay a i a ^ a l a and of^aalQ 
aidtor aad tlio rata of liyaroak/aia Aotondtaoa tho bloaYai^Mll.tjr 
of tho pootioidoa l a aoiX for i t * a aot&oa oa %h» firoo Mviac 
atacoa of JliflMiliMI* '^^ offioaar of aolaayatox l a I tMMlt iac 
tvaaafomatloa of J *^ T^^^^t *MPi to iafootivo Lartaa vaa aot 
ralatoA t t ataiitiMMi Hmnatkm ^ « traoafenwatlaa aaoli • • tbo 
•S4if aoatittl tv A«jr «atla a f tHa aail* ZaaoattalAia toaA to 
Aatraio aavo r«piil|r Aao to ^ o pvaoiaoo of orcaaio aattar aaA 
lia«i««la %M, tlia aa l l ( M t « l a aaA Boaaflaidt I9i9} • 1 ^ aal la 
iaaladaA i a tlia ataiy wmf aoaataitlo aa« had iravio« a»aaiat»»» 
t&aaa of oiiaaio aattav pvotoat i a ^an* Sima tiM aiaiaai t f faat 
a f MiHaayataa aaa atearvai i a lai l iai aaiX i ^ ^ aoaaa to iaaativata 
It4 
i » l8i|)iii«I t o i l pstovitea a f«£i»iup«blt Milsvaioiif DB»r «M C9»«fb 
of MiovoMOfvattioao* l&otaoyotoji ««!« inaatpovMtA i,a,im ttf mtX 
oi««ttle iiolotloo Tta nioroblal o«»iJil3^atlo&« Eovovor thio Aooo 
not aooouAt for ^ o dograiatioa of attjor ooa«tatratioa of 
Botaayatox im aoi l (Houaairoytli and fwaod f^ 1974) • Fuviaiar* Dio 
masUMa offoot vaa aot obaavrod l a Higgeh £1 vit l i alnjiiaa 
oxtfanio aattor* S^aa i t la <lf iiouXt to aaal«& ona alai^o faotor 
tho roapoaalbiXity of Ihioroaoia^ or inoroaalag tho affloaor ^ o n 
tho aoAla ara aolla with wmryixm ooi^oalttoB«« 
XA ^«ii«yal aataajfotox waa aora affootlTo l a laiiltiiltlng tho 
^Yoa^paaat af MattaSUSiMM, •&£• ^ lafaotlvo larvao l a alXt leaa 
and a l l t olasr lo is aolla* In Xooay aolla hl^^or oonoaatratloa 
of !)aatloia« «aa ro f^ulyoA to ol^ ook ^ a propa«atloa of ataatoAo 
roptOatloa* thlB olworvatloa la of sroat praotloal alcalfloaKOO 
fspoa pn^Uio hoaltb • lav point* I t la poaai^Ia to ooirilato aaA 
»y«<iat vit l i aoao dagroo o f aooarMT tho iaolioBao of liookvoni 
iftfiatatioa l a a aootioa of popalatioa hf al^Mylsft tlM pikyalaft* 
aa « • • of opoa fLoKa tt» Aofaoaatioa ptmrtAMm^ l a tlui aaoiotjr* 
FiurtlM»v» attiMpta »ar )»• Boi* ^ Miaok ^»a haakaof» iafoataiiaB 
bjr aianltaMoualjr tvoatlac t t e laAl^tiAHala oiMI lclUia« tho XmrnX 
•tat«B i a tho aoiX %r tho aao of Mtaojrotox* 
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iiftatortmi. Xnd* J* FbysioX* * Pli««aa<Ka.* (191=8)i 
2* Bff«et of PlB«er»B (P2io»p)i«nldon} on tfeto 40ToXoi»«ei1( of 
ijaonoadai^ contortiyi. Ind* J^« FhanaaooX* (f9TI)t jyL(^)t^« 
3« Hffoot of soiio poo^ioiAoo on ttio drrolopiwit of jyuBfiMftiMI 
aontoytttf in dlfforont ooils* Xn4» J* FliarBiAOoI* (I980)i 
4« If foot of so i l ooKpooltLon on tlio aoT«lopm«nt of MMSiSStlML 
a i^^ togtuf ogga to Xarvnl ota^o* IM« «r* Ihamaool* (1980)t 
$• AoUoa of Hotooyotox* Tho&phamiiou mA MalatMon on Vk9 
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